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(54) CACHEXIA REMEDY 

(57) A cachexia remedy containing an active irtgre- 
dient comprising a substance inhibiting the binding of a 
parathyroid hormone*rel€rted peptide and a receptor 
thereof. Examples of the inhibiting substance include 
antagonists against parathyroid hormone-related pep- 
tide receptors, parathyroid hormone-related peptide 
antibodiea, antbody fragments, and modified antibod- 
ies. 
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Description 

TECHNICAL FIELD 

5 (0001 ] The present invention relates to a therapeutic agent for cachexia comprising a substance capable of inhibit- 
ing the binding between parathyroid hormone related protein (PTHrP) and a receptor thereof as an active ingredient 

BACKGROUND AFTT 

10 [0002] Cachexia found in terminal cancer patients is one of the convDon paraneoplastic syndromes of malignancy, 
and characterized by systemic disorders with anorexia, weight loss, anemia, electrolyte imbalance and compromised 
immune function as mmn symptoms. The development of cachexia in cancer patients leads to fatal and terminal symp- 
tonns: impairs the Quality-of-life (QOL) of the patients; and gives strong psychological, physical and social impacts on 
the patients and their families and surrounding people. 

IS [0003] Recently, it has been fourxj that cachectia which is believed to be a causative agent of cancer cachexia, is 
identical to tumor neaosis factor (TNF). Thereafter, it has also been found that cytokines (e.g.. interleukin(IL]-1 . IL-6. 
UF. IFN) also have the same actions as cachectin arxj thus cachexia is induced by composite action of nrultiple factors. 
[0004] It has been known that OCC-1 cell fine derived from human oral cavity carcinoma produces various types of 
Tiquid factors involved in cancer cachexia. A nude mouse implanted with OCC-1 ceils comes to develop various syn- 

20 dromes including cachexia (Kajlmura N. et al., Cancer Chemother. Pharmacol., 1 996, 38 Suppl. pS48-52; Tanaka R. et 
al., Jpn. J. Cfin. Oncology Apr. 1996^ 26 (2) p88-94). It has been believed that this is because the OCC-1 cell fine 
implanted into the nude mouse produces various cytokines (ag. , G-CSF, lL-6, LIF, IL-11 . PTHrP) with the growth of the 
cells, and these factors act conpositely in the nude mouse to cause such symptonns. 

[0005] The symptoms fourxJ in the OCC-1 cell line-implanted nude nfK>use appear to be higNy similar to those expe- 
2S rienced by human terminal cancer patients. However, there has been no report concerning the drugs or therapeutic 
agents for cachexia. 

DISCLOSURE OF INVENTION 

30 [0006] The object of the present inventk)n is to provkle a therapeutic agent for cachexia comprising, as an active 
ingredient, a substance capable of inhtt)iting the binding between parathyroid hormone related protein (PTHrP) and a 
receptor thereof. 

[0007] The present inventors have made extensive and intensive stufies on discovering such therapeutic agent As 

a result they found that development of a substarKe that can inhSsit the binding between PTHrP and a receptor thereof 
35 COM achieve such object This finding leads the accomplishment of the inventton. 

[0008] That is, the present invention relates to a therapeutic agert for cachexia comprising, as an active ingredient 

a substance capable of inhibiting the binding between PTHrP and a receptor thereof. 

[0009] In the present invention, the term "cachexia" encompasses those induced by cancer. 

[001 0] The present invention relates to a therapeutic agent for cachexia comprising, as an active irtgredierrt, a sub- 
40 stance capable of inhixting the binding between paratfiyroid hormone related protein (hereinafter, referred to as 

"PTHrP") and a receptor thereof (hereinafter, referred to as "PTHrP receptor"). 

[0011] As used herein, the term "PTHrP receptor" refers to any receptor which binds to PTHrP (such as those as 
described in Japanese Natk>nal Phase Lakl-open Pubficatkxi No. 6-506598), regaidless of whether the PTHrP receptor 
is present on a target organ (e.g.. bone, kidney) or not. 

45 [0012] As used herein, the term "a substartce capable of inhibiting the binding between PTHrP and a receptor 
thereof (a PTHrP receptoi)" ref^ to any suljstance that can k)ind to PTHrP to prevent the binding of the PTHrP to a 
PTHrP receptor, such as an anti-PTHrP antibody; any sut>stance that can bind to a PTHrP receptor to prevent the birvi- 
ing of the PTHrP receptor to PTHrP, such as an antagonist against a PTHrP receptor (a PTHrP antagonist), specif taafly 
a p)eptkie having replacement or deletion of at least one amino acid residue in the PTHrP peptkle or a partial sequence 

50 of the PTHrP peptkSe; or a connbination thereof. 

[0013] The anti-PTHrP antibody Includes those of any loiown types, such as a humanized antibody, a human anti- 
txxly (WO 96/33735) or a chimeric antitxxly (Japanese Patent Application LaU-open No 4-228089). and the antibody 
exemplary used in the present invention (#23-57-137-1 antibody). The antibody may k>e of polyclonal type or mono- 
clonal type, but preferably of nx)nock>nal type. The PTHrP antagonist includes a polypeptide or a k>w nrK>iecu!ar weight 

55 sufc)stance. The PTHrP antagonist includes a sut>stance that binds to a PTHrP receptor in an antagonistic manner 
against PTHrP, such as a polypeptide having a PTHrP antagonistic activity as described in Japanese Patent Application 
LaM-open No 7-165790; Peptides (UNITED STATES), 1995, 16(6) 103M037: Bkxshemistry (UNITED STATES) Apr. 
281992, 31(16) 402&4033; and Japanese National Phase Laid-open No. 5-509098. These polypeptkles may have 
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f^SSTpS?*^^' °* ^"'^ "^"^ «'^*'it an equivalent 

of PTHrP antagon.stc activity, which are also encompassed in the PTHrP antagonists of the pr sent invention 

1\JL Hereinbelow. the present invention will be described in detail exemplary using an anti-PTHrP antibody as the 
substance capable of inhibiting the binding between PTHrP and a PTHrP receptor." 

1. Anti-PTHrP antftjody 

'^*^y "sed in the present invention may be any one as long as it can exhibit a therapeutic 
effect on cachexia, regardless ol its source, type (monoclonal or polyclonal) and configuration 
[0016] The anti-PTHrP antibody used in the present invention can be produced by any known method as a polyclo- 
nal or monoclonal antibody. Preferably, the anti-PTHrP antibody is a monoclonal antixxly derived from a mamrnaJ The 
monoclonal antibody from a mammal includes those produced from a hybridoma and those produced by a genetic enoi- 
neenng technique from a host transformed with a recombinant expression vector carrying a gene for the antibody. The 
D^^!f** S.'^ in^enOon is one that can bind to PTHrP to prerent the binding of the PTHrP to a 
aii% PtIST'^' ^ iransduclion of the PTHrP and consequently inhibiting the biological 

SIP#23^^'S^1* ""^^ #23-57.137.1 antixxly which can be produced with a hybridoma 

hybridoma clone #23-57-137-1 has been designated -mouswwxise hybrodima #23-57-137.1- and 
deposrted under the terms o^ the Budapest Treaty on August 15. 1996 at the National institute of Bioscience and 
Human-technology. Agency of Industrial Science and Technology. Japan (1.3. Higaahi l-chome, Tsukuba-shi. baraM 
Japan) under the accession No. PERM BP-5631. luwaw. 

2. Antibody-producing hybridoma 

I0019I A monoclonal antibody-producing hybridoma can basicaUy be produced by any known technkiue. That is 
PTH-P B used as an antigen tor immunizatton in accordance with a oonventianal immunizatkin method. The resultant 
iinmunocytes areft«ed to known parent cells byaconventional ceB fuston met^ and monoclonal antibody-producing 
cells are screened trorn the fused ceils by a conventional screening method. oouwng 

[OOOQ] *tore specifically, the iiKjnockxwIantibody^jroducing cell can be prepared as foltows. 

« used as an sensitizing antigen for producing the antibody, is prepared by 
ej^rawng the PTHrP gene/bmino acid sequence disctosed in Suva. L J. et al.. Science (1987) 237, 893 That is a 
r^!?i-..'?"'^ encoding the PTHrP is inserted into any known expression vector, and a suitable host cen is traiW- 
lormed wift the expresswn vector. The PTHrP protein is then Isolatad and puriied from the 1^^ 
from a culture supernatant of the transtomied host cell by any known method. 

oMhe IsHerminal region of the PTHrP may be used as a sensitizing antigea which can be chemically synthesiz^ 
• ^^.-oJ^ mamnfjal to be immunized with the sensitizing antigen is not particularty limited. However, the mammal 
isprefcraMy selected taking into consideration of compatibility with the parent cell used for cell fusion. Qenefalhr a 
rodent (ag.. mouse, rat hamster, rabbit) or monkey may be used. v-w«8iiy.a 
loaan rh% mmuneation of the mammal with the sensitizing antigen can be performed in accordance wHh any 
known method, for example, by irflecting the sensitizing anli^ More 
* sensitizino antigen is diluted with and suspended to phosphateteifTered saline (PBS) or normal saline 
proper^ the resultant suspenston is then mixed with an appropriate amoutt of an adjuvant (e.g.. Freund s conplete 
adiuwanOto giv* an emulsion. The emulsion is iiiiected to a m^^ 
immunzalion. the sensitizing antigen may be attached to a suitable canier. 

^^'^^ immuTization. the serum antibody level is checked. When the serum anibody level is conf irnied to 

reach the desired level, immunocytes are isolated from the mammal and then subjected to cell fusioa A preferable 
immurxxryte is a spleen cell. 

12?*^^ JH^If^ cell used for the cell fusion fi.e.. the counterpart of the cell fusion with the immunocyte) is a mye- 
loma ceH derived from a mammal. The myckxna eel is of any known eel Hnei and. for exarnple. P3 (P3x63Aa^ 
rH!^ ^ '•5«-1550). P3X63A08U.1 (Current Topics in Microbiology and Immunotogy (1978) 81 I'-T) NS- 

J^Z:,^,^^'^' "^"o*- 6. 511-519). MPC-1 1 (Margulies. D. H. et al.. Cell (1976) S.W 

V/t' ®* <^^^»> 276. 269-270). FO (de Si Groth. S. F. et al.. J. Immmol. Methods (1 980) 

3^1-21), S194 (Trowbridge. I. S.. J. Exp. Med. (1978) 148. 313-323) or R210 (Galfre. G. et al.. Nature (1979) 277. 131- 

lOttTl Cel fusion of the immunocyte to the myeloma cell is basically performed in accordance with any known 
method such as the method of Milstein at al. (KbWer, a and Mitstein. C. Methods Enzymd. (1981) 73. 3-46) may be 
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preferably used. 

[0028] More specifically, the cell fusion is performed, for example, in a conventional nutrient culture medium in the 
presence of a celt fusion promoter. The cell fusion promoter may be polyethylene glycol (PEG) or a Sendai virus 
(hemagglutinating virus of Japan; HVJ). If desired, tor the purpose of improving the fusion efficiency, an additive such 

5 as dimethyl sulfoxide may also be incorporated. 

[0029] The ratio fc>etween the immunocytes and the myeloma cells for the cell fusion may be any one. For example, 
the immunocytes are used in the amount 1-10 times larger than the myeloma cells. The culture medium used for the 
cell fusion is. for example. RPM1 1 640 medium or MEM medium suitable for the grovvth of the myeloma cell line, or other 
medium conventionally used for the culture of such cells. If desired, a serum supplement, such as feral calf serum 

10 (PCS), may be added to the cutture medium. 

[0030] The celt fusfon is performed by well mixing the inrvminocytes and the myeloma cells d given amounts in the 
culture medium, adding PEQ solution (e.g.. mean molecular weight: about 1000-6000) (which has been previously 
warmed to about ZT'C) thereto usually to a concentration of 30-60% (w/v). and then mixing the resultant solution, 
thereby giving fusion cells (hybridomas). Subsequently, an appropriate culture medium is added to the culture solution. 

75 and centrifuged to remove the supematant This procedure is repeated several times to remove the cell fusion pronwter 
or the like that are undesirable for the growth of the hybridomas from the cutture medium. 

[0031] Ihe obtained hybridomas can be selected by cultivating in a conventional selective mecfium. such as hypox- 
anthine-aminopterin-thymidine (HAT) medium. The cultivation of the hybridomas in HAT medium is performed for the 
time of period enough to cause to death of the ceHs other than the desired hybridomas (i.e.. cefls that fail to fuse), usu- 
so ally for several days to several weeks. Subsequently, a conventional limiting dilution method is performed to screen and 
mono-done the hytykfomas that are secreting the desired antlxxty. 

[0032] Alternatively, a human antibody having a btrxiing activity against the PTHrP may be prepared by sensitizing 
a human lymphocyte with PTHrP in vitro, and then subjecting the sensitized lynrphocyte to cell fusfon to a human- 
derived myeloma cell capable of Infinite growth (Japanese Patent Pidsiicatton 1^ 1 -59878). Altematively. a human ami- 
25 body against PTHrP may be prepared by injecting PTHrP as an antigen to a transgenic animal that has the entire rep- 
enories of the human antitxxJy genes to give an viti-PTHrP antibody-producing cell, and immortalizing the ceils, thus 
the human antikxxly can t>e produced from the Immortalized cell (Internattonal Publication Noa. WO 94/25585. WO 
93/12227. WO 92/0391 8 and WO 94/02602). 

[0033] The nrx>noclonal antfoodyi>roducing hytxidoma prepared as above can be subcultured in a conventional cul- 

30 ture medium and stored under Ik^uki nitrogen for a long tinie of period. 

[00341 For the productfon of a monodor^ antibody from the hytxidoma. a method involving cultivating the hytwid- 
oma in accordance with a conventtonal method and collecting the monoclonal antibody from the culture supematant. 
or a method involving injecting the hytxkfoma to a mammal conpatible with the hybridoma to grow the hybridoma in the 
mamnr^ body arxf collecting the hybridoma from the ascites of the mammal may be employed. The former method is 

35 suitable for producing the antibody in high purity, while the latter metiiod is suitable for producing the antibody In a large 
anmjnt 

3. Recombinant antibody 

40 [0035] In the presem invention, a reoonfi>inam-typemonock>nal antibody may also be used, whi^ 

t>y cfoning an antibody gene from the hybridoma, integrating the antibody gene into a suitable vector, introducing the 
vector into a host and producing the antftxx^ from the host according to a conventional genetic reoombinatkxi tech- 
nique (see. for example. Vandamme. A. M. et ai., Eur. J. Bfochem. (1990) 192. 767*775) 

[0036] More specifically. mRNA encoding variable (V) region of an anti-PTHrP antibody is isolated from the anti- 
45 PTHrP antibody-produdng hybrktoma. The isolation of the mRNA is performed by preparing a total RIMA by any known 
method, such as guanklium ultracentrifugation method (Chirgwin, J. M. et al., Bfochemtstry (1979) 18. 5294-5299) and 
AGPC method (Ch o mc z yn sW . R et aL, Anal. Biochem. (1987) 162, 156-159). and then producing the desired mRNA 
from the total RNA using mRNA Purificafion Kit (Pharmacia) or the fike. Alternatively, ttie mRNA may also be prepared 
direcUy using QuickPrep mRNA Purification Kit (Pharmacia). 
50 [0037] Next. cDNA for the antibody V-region is synthesized from tiie mRNA with a reverse transcriptase. The syn- 
thesis of ttie cONA is peribrmed using AMV Reverse l^ansaiptase First-strand cDNA Syntiiesis Kit (Seikagaku Corpo- 
ration) or the Uke. The cONA may also be synthesized or amplified by 5*-RACE method (Frohman. M.A. et al.. Proc. Natl. 
Acad. So*. USA (1988) 85. 8998-9002; Belyavsky, A. et at.. Nucleic Ackfo Res. (1989) 17. 2919-2932) using 5*-Ampli 
FINDER RACE Kit (Qontech) In combination with a PCR method, or ttie like. 
55 [OOSq A DNA fragment of interest is isolated and purified from the resultant PCR product and ttien ligated to a vec- 
tor Dl^ to give a recombinant vector. The recombinant vector is introduced into a host such as E. ooli, and a cofony 
comaining a desired recombinant vector is selected. The nucleotide sequence of the DNA of interest In ttie recombinant 
vector is confirmed t>y. for example, dideoxynudeotide ctiain terminatfon metlxxj. 



4 



10 



15 



EP 1 004 313 A1 

[0039J Once DNA encoding the antl-PTHrP antibcxJy V-reglon is obtained, the DNA is integrated into an expression 
vector containing DNA encoding the antibody constant (C) region. 

[0040] For the production of the anti-PTHrP antibody used in the present invention, the antibody gene is Integrated 
into an expression vector so that the antibody gene can be expressed under the control of expression control regions 
(e.g., enhancer, promoter). A host cell is transformed with the expression vector to express the antibody 
10041] In the expression of th antibody gene. DNA encoding heavy (H) chain and DNA encoding light (L) chain of 
the antibody may be integrated Into separate expression vectors, and then a host cell is co-transformed with the result- 
ant recombinant expression vectors. Alternatively, both DNA encoding H^hain and DNA encoding L-chain of the anti- 
body may be integrated together into a single expression vector, and then a host ceN is transformed with the resultant 
recombinant expression vector (WO 94/1 1523). 

10042] In the production of the recombinant antibody, besides the above-mentioned host cells, a transgenic arimai 
may also be used as a host For example, the antibody gene is inserted into a predetermined srte of a gene encoding 
a protein inherently produced in the milk of an animal (ag.. goat p-casein) to give a fusion gena A DNA fragment con- 
taining the antibody gene-introduced fusion gene is irijected into an embryo of a goat, and the ent>ryo is then intro- 
duced into a female goat. The female goat having the embryo therein bears a transgenic goat The antibody of interest 
IS seaeted in the milk from the transgenic goat or a progeny thereof. For the purpose of increasing the amount of the 
antibody-containing milk, an appropriate hormone may be administered to the transgenic goat (Eberl K.M et al 
Bic/Technology (1994) 12, 699-702). 

20 4. Modified antibody 

[0043] In the present invention, tor the purpose of reducing the heterogenisity against a human body or the like, an 
artif Kaally modified recombinant antibody may be used, inckxfing a chimerk? antibody and a humanized antibody These 
modified antibodies can be prepared by any known method. 

[0044] A chimeric antbody usable in the present invention can be prepared by Ugating the DNA encodng the anti- 
body V-region prepared as mentioned above to DNA encoding a human antibody C-regk>n. integrating the ligation prod- 
uct into an expresston vector, and introducing the resultant recombinant expresskxi vector into a host to produce the 
chimeric antibody. 

[0045] A humanized antixxly is also refen^ed to as "reshaped human antibody*, in ¥vhich the conplementarity 
detemining regions (CDRs) of an antibody of a non-human maimial (e.g., a mouse) are grafted to those of a human 
1 25023^ WO 9e^^ recombination procedure for producing such huvnantzed antibody is also known (EP 

[0046] Specifk»Jly. a DNA sequence in whteh mouse antibody CDRs are ligated through framework regions (FRs) 
IS designed, and synthesized by a PGR method using several oligonucleotides as primers whfch were designed to have 
regions overiapping to the terminal regk>ns of the CDRs and the FRs. The resultant DNA is ligated to DNA encoding 
the human antibody C-region. and the ligation product is integrated Into an expressnn vector. The resultant recom- 
binant expres8k>n vector is htroAiced into a host, thereby producing the humanized antibody (EP 239044 WO 
96A)2576). ' 

[0047] T>w FRs Dgated through the CDRs are selected 80 that the CDRs can fbrm a satisffeK^ 
sita If necessar)^ an amino acid(8) in the FRs of the antibody V-regk>n may be replaced so that the CDRs of the 
reshaped hunan anti)ody can form an appropriate antigen binding site (Sato, K. et al.. Cancer Res. (1993) 53. 851- 
856)* 

[0048] The C-regton of the chimeric or humanized antibody may be any human antibody C-region: such as Oyl. 
Cy2. Cy3 or Cy4 for the H-chain. and Ck or CX for the L-chain. The human antibody C-region may be modified Ibr the 
45 purpose Of improving the stabffity of the antibody or ensuring the Stable producti^ 

[0049] The chimeric antixxly is composed of V-regions derived from a non-human mammal antibody and C- 
a human antibody. The humanized antibody is composed of CDRs derived from a non^iuman 
iTiammai antibody and FRs and C-regtons derived fr^ 

as an active ingredient far the therapeutic agent of the present invention, because the antigenicity of the antibodv 
50 against a human body is reduced. ^ 
[0050] A spedfk: example of the humanized antibody used in the present invention is humanized #23-57-137-1 
antibody; in which the CDRs are derived from mouse-derived #23-57-137-1 antibody; and the L-chain is coirposed of 
the CDRs ligated through three FRs (FR1, FR2 and FR3) derived from human antibody HSU 03868 (GEN-BANK. 
Deftos. M. et al.. Scand. J. Immunol.. 39. 95-103, 1994) and a FR (FR4) derived from human antibody S25755 (NBRF- 
55 PDB): and the H-chain is composed of the CDRs ligated through FRs derived from human antibody S31679 (NBRF- 
PDB. Cuisinier, A. M. et al.. Eur. J, Immunol. 23, 1 10-1 18. 1993) in which a portion of the amino ackl residues in the 
FRs is replaced so that the reshaped humanized antibody can exhibit an antigen-binding activity. 
[0051] The £. CO// strains containing the piasmkls having DNA encoding the H-chain and the L-chaIn of the human- 
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ized #23-57-137-1 antftxxjy. respectively, are designated Escherichia ooiijmos (hMBClHcDNA/pUC19) (for H-ciiain) 
and Escherichia coli JM109 (hMBCI Lc|XA)UC19) (for L-chatn), respectively. These strains have been deposited under 
the terms of the Budapest Treaty on August 15, 1996 at the National Institute of Bioscience and Human-technology. 
Agency of Industrial Science and Technology, Japan (1-3. Higashi 1-chome, Tsukuba-shi, Ibaraid. Japan), under th 
5 accession No. PERM BP-5629 for Escherichia coli JM109 (hMBClHcONA/|pUCl9). and under the acc ssion No. 
PERM BP-5630 for Escherichia co// JM109 (hMBC1ljqxy|pUC19). 

5. Antibody variants 

10 [0052] The antibody used in the present invention may be any fragment thereof or a modified product of the frag- 
ment, as long as it can bind to PTHrP and Inhibit the activity of the PTHrP. For example, the fragment of the antibody 
includes Fab. F(ab')2' Fv. or a single chain Fv (scFv) composed of a H-chain Fv fragment or a L-chain Fv fragment linked 
together through a suitable linker. Spedficalty, such antibody fragments can k>e produced by cleaving the anttoody with 
an enzyme (e.g.. papain, pepsin) into antibody fragments, or by constructing a gene encoding the antilxxly fragment 

15 and inserting the gene into an e^^ression vector and introducing the resultant recombinant expression vector into a suit- 
able host celt, thereby expressing the antibody fragment (see, for example, Co, M. S.. et aL. J. Immunol. (1994), 152, 
2968-2976; Better, M. & Honrntz. A. H.. Methods in Enzymology (1989), 178, 476-496, Academic Press. Inc.; Plueckt- 
hun. A. & Skerra. A.. Methods in Enzymology (1989) 1 78. 476-496. Academic Press. Inc.; Lamoyi, E.. Methods in Enzy- 
mology (1989) 121. 652-663: Rousseaux. J. et al., Methods in Enzymotogy (1989) 121, 663-669; and Bird. R. E. et al.. 

so TIBTECH (1991) 9. 132-137). 

[0053] A scFv can be produced by ligating the H-chain V-region to the L-chain V-region through a linker, preferably 
a peptkle linker (Huston. J. S. et al.. Proc. Natl. Acad. Sd. USA (1988) 85. 5879-5883). The H-chain V-region and the 
L-chain V-region in the scFv may be derived from arry one of the antbodies described herein. The peptkie linker which 
t>inds the V-regions may be any single chain peptide, for example, of 12-1 9 amino acid residues. 

2S [0054] The DNA encocfing the scFv can be prepared by first amplifying the DNA encoding the H-chain V-region and 
the DNA encoding the L-chain V-region of the antitxxiy separately using a DNA fragment encoding the entire re^on of 
the H-chaIn or a portion thereof that includes the V-reglon and a DNA fragment encoding the entire region of the L-chain 
or a portion thereof that includes the V-region as templates and primer pairs that define the terminal ends of the DNA 
fragments; and then amplifying the DNA encoding the peptide linker using a DNA fragmerrt encoding the peptide linker 

30 as a template and a primer pair that define the terminal ends of the DNA fragment so that each terminal end of the pep- 
tkJe linker is ligated to the H-chain V-region and the L-chain V-region, respectively. 

[0065] Once the DNA encoding the scFv is prepared, an expression vector carrying the DNA and a host trans- 
formed with the expression vector can be prepared by conventional methods. The scFv can be produced from the trans- 
formed host in any oonventfonai method. 
35 [0056] The antibody fragments used fn the present invention may be produced by preparing genes for the frag- 
ments and expressing the genes in suitable hosts as described above. These antlMdy fragments are also encom- 
passed in the "dntXxxiy* of the present inventton. 

[0057] As a modified form of the akxve-mentioned antibodies, for example. anti-PTHrP antik>ody conjugated to any 
molecule (e.g.. polyethylene glycol) may also be used. Such modified antlxxiies are also enconpassed in the "anti- 
40 body' of the present inventton. The modified antibodies can be prepared t3y chemical modiflcattons of the antibodies. 
The chemical modificatxxi techniques suitable lor this purpose have already been established in the art. 

6. Expression and production off recombinant antibody or modified antibody 

45 [0058] The arttilxxiy gene coristructed as described above can be produced and expressed by loiGK^ 

the expression in a mammalian ceil, a corventional useful promoter, the antbody gene to be expressed and a poly(A) 
signal (tocated downstream to the 3* end of the antibody gene) are operably linked. For example, as the useful pro* 
nrx>ter/enhancer system, a human cytomegatovirijs immediate early promoter/enharKer system may be used. 
[0059] Other pronxjter/enhancer systems, fbr example, those derived from viruses (e.g.. retrovirus, polyoma virus. 

50 aderK3virus an6 simian virus 40 (SV40)) and those derived from mammalian cells (e.g.. human elongation factor la 
(HEF1a)). may also be used for the m^Bssksn of the antibody in the present invention. 

[0060] When SV40 promoter/enhancer system is used, the gene expression may be performed readily by the 
method of Mulligan et al. (Nature (1979) 277. 106). When HEF1a promoter/enhancer system is used, the gene expres- 
ston may be performed readily by the method of Mizushinr^a et al. (Nucleic Adds Res. (1 990) 18. 5322). 
S5 [0061] Fbr the expression in £. ooli, a converttional useful promoter, a signal sequence for seaeting the antibody 
of interest and the antibody gene may be operably linked. As the promoter. lacZ pronrtoter or araB promoter may be 
used. When lacZ promoter Is used, the gene expresston may be performed by the mettiod of Ward et al. (Nature (1098) 
341 , 544-546; FASBE J. (1992) 6. 2 '22-2427). wNle when araB promoter is used, tfie gene expression may be per- 



6 



EP 1 004 313 A1 

formed by the method of Better et al. (Better et al.. Sdence (1988) 240, 1041-1043). 

10062] VWth respect to the signal sequence for secretion of the antibody, when the antibody of im rest is intended 
to be secr^ed .n a periplasmic space of the £ coli. pelB signal sequence (Lei. S. P. TSj^S^^Tn^^S 

K or th^Ticl^!? '^'^^J^ "'"^^ ^^"^ adenovirus, bovine papilloma virus 

^^IfPl 1 ^. ""^^ ^ ^ Sene copy number in the host cell system, the expression vector 

may further contaui a selective marker gene, such as an aminoglyooside phoephotnnlerase (APH) gene, a thymidine 
,fl /H^^^ ^ ^ »nth.ne^,uanlne phosphoribosyltransferBse (Ecogpt) gene and a dihydrotolate r^du^e 

S!fS«uo P™*f=«<*i <^<he used in the present invention, any expression system including eukaryolic 

^f^^^t^n^^^T* "^^ ^^^'^^^ «"« anil's (e.g.. mW 

mals insects, molds and fungi, yeast). The prokaryotic cell includes bacterial cells such as £. coli cells. 

« S5^cos.",;^THj:^:::s's2a"^ 

I21f2ih« f!;!?;i5!^"T*'2!!! • '^I^** '» ^iro or v«o to produce the antibody of interest The culliva- 

R^M^I^TlSSlZi!^^^ usable h*ein may be DMEM. MEM. 

RPMn640 or IMOM meelum. The culture med«m mv coritain a senjm «*plemefit such as 1^ 

20 7. Isolation and purification of antbody 

[0067] The antibo<^r expressed and produced as described above may be isolated from the cells or the host animal 
formedon an affnrty coluirvi. Examples of a protein A column include Hyper D: POHOS and Sepharose F FfPharma- 

out and dialysis may be used Singly or in combination to isolate and purify 
Ti?^ (Antibodies A UUJoratory Manual. Ed. Hariow. David Lane, Cold Spring Harbor Ubo«torJ 

30 

8. Determniation of the activities of the antibody 

[0068] "n^edetenrtnation of the antigen^)indl^g activity (Antibodies A Laboratory Ma^ 

" «*inhibi1ory activity against a ligand receptor (Harada, A. et al.. Internationai 

• ^ *^ determination of the antigen-binding activity of the anti-PTHrP antibody used in the 

present nvenbon. for «an>ple. EUSA (enzyme^inked immunosorbent assay). EIA (enzyme immJm^) r" (ra* 

einployed. a sample solulion containing the anti-PTHiP antibody (e.g.. a cuttuie sioematant of anB^»THrP antibody. 

ptatft The plais IS incubated and washed. A subskate Ibr flia enzyme (e.g.. p-nitrophenytohosphoric acid) is added to 
thj^e. andtheabeort»nceof thesolutio^ 

" (Tlnti-p'^'TjS.Sj'S^e^^^ 

9. Routes for administFatton and pharmaceutical preparations 

" •0**<**'»P'«««^'"^<^<an be used for t^ 

«*«da to treated « ameioM by the present invention may be of any type, induding cancer-Induced type. 
Exampl«sof the omcer-mduced cachexia include those as described in J. Urol (UNITED STATES) Mar 199S. 153 (3 
/^^'J^'ff^ Langenbecte Arch. CWr. SuppI II Verb DIsch Gee CWr (GERMANY) 1990. p.261.26S; Onooloay 
(SWIT7ERLAND) 1990. 47 (1) p.87.91: Int J. Pancreatol. (UNrTED STATES) Aug-Nov IWO. 7(1 ^p. 14^1 sSTST 

55 Cancer Inst (UNITED STATES) Dec 19. 1990. 82 (24) p.1922.1926. 'li-o;p.»*i ISO. J. Nan. 

PW721 Examples of cachexia other than the cancer-induced cachexia include those as described in JPEN J 

STATES) Nov-Dec 1990, 14 (6) pl605-609: Chest (UNITED STATED) Nov 1990. 98 (5) 
p.1091-1094: Bone Marrow Transplant (EfslQLANO) Jul 1990. 6 (1)p 53-57 
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[0073] Ihe therapeutic agent comprising the anti-PTHrP antibody as an active ingredient of the present invention 
may be administered orally or parenterally, but preferably parenterally. The th rapeutic agent may take any dosage 
form, such as a transpulmonary agent (e.g.. an agent administered with the help of a device such as a nebulizer), a 
nasogastric agent, a transdermic agent (ag.. ointment, cream) or an injection. Examples f th injection include an 

5 interverKXis Irijection (e.g., drops), an intramuscular injection, an intraperitoneal injection and a subcutaneous injection 
for systemic or topical administration. The route of administration may be properly selected depending on the age of a 
patient and the conditions of diseases. An effective single dose may be selected from the range of 0.001 to 1.000 mg 
per kg of body weight Alternatively, the dose to a patient may be selected from the range of 0.01 to 100,000 mg/body. 
However, the dose of the therapeutic agent comprising the anti-PTHrP antibody of the present invention is not particu- 

70 larly iinvted to the above-mentioned ranges. 

[0074] The therapeutic agent may be administered to a patient at any stage, including before or after the develop- 
ment of cachexia. Alternatively, the therapeutic agent may be administered at the stage where the development of 
weight loss is predicted in the patient. 

[0075] The therapeutic agent comprising the anti-PTHrP antibody as an active ingredient of the present invention 
75 may be formulated by any conventional method (Remington's Pharmaceutical Science, latest edition. Mark Publishing 
Company. Easton. USA). The formulation may further comprise pharmaceutically acceptable carriers and additives. 
[0076] Examples of such carriers and additives include water, pharmaceutically acceptable organic solvents, colla- 
gen, polyvinyl alcohol, polyvinyl pyrrolidone, cart)0xyvinyl polymer, sodium cartxsxymetliyl cellulose. poiy(sodium aa- 
yiate). sodium arginate. water soluble dextran, sodium cartx>xymethyl starch, pectin, methyl cellulose, ethyl cellulose. 
20 xanthane gum. gum arabic. casein, agar, polyethylene glycol, diglycerin, glycerin, propylene glycol, vaseline, paraffin, 
stearyl alcohol, stearic acid, human serum albumin (HSA). mamitol. sorbitol, lactose, and surfactants acceptable as 
pharmaceutical adcfitives. 

[0077] In the practical use. the additive is property selected from the above members either singly or in combination 
depending on the dosage form employed, but not limited tfiereto. For example, an injection may be used which is pre- 
25 pared by dissolving the anti-PTHrP antbody in a purified form into a solvent (e.g.. rK)rmal saline, a buffer, a grape sugar 
solution) and then further adding an adsorptiorvpreventing agent (e.g.. Tween 80. 1Ween 20. a gelatin, human serum 
albumin) tiiereta 

[0078] The therapeutic agent of the present invention may also be in a re-constitutive, freeze-dried form, which is 
dissolved before use. For the preparation of the freeze-dried dosage form, an exdpient such as a sugar alcohol (ag.. 
30 mannitol. grape sugar] and a sugar may be incorporated. 

BRIEF DESCRIPTION OF DRAWINGS 

[0079] 

35 

Fig. 1 is a graphical illustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 

Fig. 2 is a graphical illustration of the therapeutic effect of an anti-PTHrP antit)ody on cachexia. 

Fig. 3 is a graphical Qlustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 

Fig. 4 is a graphical Qlustration of the therapeutic effect of an anti-PTHrP antibody on cachexia. 
40 Fig. 5 is a gra|3hical Wustration of the measurement results of the antigen-blncfing activity. 

Fig. 6 is a graishfoal illustration of the measurement results of tiie antigen-binding activity. 

Fig. 7 is a graphical Btustration of the measurement results of the antigen-binding activity. 

Fig. 8 is a graphical Qlustration of the measurement results of the antigen-birKling activity. 

Rg. 9 is a graphical Olustration of the measurement results of the antigen-binding activity. 
45 Fig. 1 0 is a graphk^al illustration of the measurement results of the antigen-binding activity 

Fig. 11 is a graphk»l illustration of the measurement results of the antigen-binding activity. 

Fig. 1 2 is a grafdNcal illustration of the measurement results of the antigen-binding activity. 

Fig. 13 is a graphical illustration of the neutralizing activity of a humanized antibody^ 

Fig. 1 4 IS a graphical illustration of the neutrarizing activity of a humanized antibody. 
50 Fig. 15 is a ^aphical illustration of the neutralizing activity 6f a humanized antixxly. 

Fig. 1 6 is a graphical illustration of the therapeutic effect of a humanized antibody on cacfiexia. 

Fig. 1 7 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 

Fig. 1 8 is a graphical illustration of the therapeutic effect of a humanized antibody on cachexia. 

Fig. 1 9 is a graphical illustration of the therapeutic effect of a humanized antibody on cacfiexia. 

55 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0080] Hereink>elow. the present invention will be described in greater detail with reference to the following Refer- 
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ence Examples and Examples, which should not be construed as limiting the technical scope of the invention. 
[EXAMPLE 1] Pharmacological test using cachexia nxxlel animal 

[0081] Using a cachexia model animal (a human tumor-implanted nude mouse), a murine monoclonal antibody 
against PTHrP was examined for its therapeutic effect on cachexia. 

I0082J As a cachexia model animal, a nude mouse implanted with human oral cavity carcinoma OCC-1 [purchased 
from the Central Institute for Experimental Animals] was used, tt has been known that a nude mouse implanted with 
human oral cavity carcinoma OCC-1 exhibits an Increased blood calcium level as increasingjhe tumor volume and 
develops cachexia synnptoms such as weight loss and deaease In movements. In this test, amelioration of such human 
oral cavity carcinoma OCC-l-induced cachexia symptoms by the murine monoclonal antibody was evaluated with 
respect to blood calcium level, body weight and effect on prolongation of survival time. 

n!^^r> ^® carcinoma OCC-1 was passaged in vivo using BALB/c-nuAiu nude mice (Japan 

CLEA Ca, Inc.). For the evaluation of phannacological effect. 6-weeks-old male BALB/c-nu/nu nude mice (Japan CLEA 
Co.. Inc.) were purchased and acclimatized for 1 week to give 7.weeks-okJ mice, which were provided for use in the 
evaluation. 

[0084] The cachexia model mice were prepared and divkJed Into groups in the folk>wing manner. The passaged 
human oral cavity carcinoma OCC-1 was removed from the nude mouse, and then finely cut into 3-mm cube of blocks 
The resultant tumor bk>cks were subcutaneously implanted into each of the mice at the lateral region at one piece per 
mouse. Ten days after the implantatioa when it was confirmed that the tumor volume in each of the mice became suf- 
ficientiy large, the mice were divWed into groups so that Wood catelum levels, body weights and tumor volumes of the 
mice in the indivklual groi^JS were averaged, which were provkJed for use as the cachexia model animals. 
[0085] The examination of therapeutic effect on cachexia was performed as follows. 

(1 ) Observation of survival time 

[0086] In the examlnatfon of the effect on prolongation of survival time, a mouse monoclonal antibody was admin- 
istered to the mice of a test group twice a week, and the survival time of each of the mice was observed. A single dose 
of an existing hypercalcemia-treating agent pamidronate (pamMronate disodlum; Aredia). was administered to the 
mice of another test group via tail vein at a dose amount of 1 5 mg/kg. As a control In this test phosphate-buffered saline 
(PBS) was administered to tiie mice of a control group via tail vein twice a week at a dose amount of 0.2 ml/mousa The 
results are shown in Fig. 1 . 



(2) Observation of bk)od calcium level 



[0087] The mouse monoclonal antibody against PTHrP was administered to the cachexia model mice of a test 
group twice at intervals of two days via tail vein at a dose amount of either 10 orl 00 wi per mouse for each admin- 
istration. A single dose of an existing hypercatoemia-treating agent pamklronate (pamUronate disodium; Aredia) was 
administered to the mfce of another test group via taU vein at a dose amount of 1 5 mg/kg. As a control in this test phos- 
phate-buffered safine (PBS) was administered to the mfee of a control group via tail vein twice at intervals of two days 
at a dose amount of 0.2 ml/mouse for each administration. 



(3) Determination of bkxxi cak^ium level 



[0088] One and four days after the administration of the mouse monoclonal antibody, the bkxxi cakaum level of 
each of the mfce was determined to evaluate the phamiacologfcal efficacy of the antibody. The btood calcium level was 
determined as whole bfood fonized cafcium level, by drawing bkxxi from each of the mice via the orbit using a hemat- 
ocrit tube and applying the btood to 643 Automatic Ca/jpH Analyzer (CIBA-CORNIf^). The body weight of each mouse 
was weighed everyday till fbur days after the acMnistration of the antibody. The results are shown in Figs. 2 and 3. 

(4) Determinatton of tumor volume 



[0089] The tumor volume was detemriined four days after tiie administration of the antibody, by measuring the long- 
est axis (a mm) and the shortest axis (b mm) of the tumor and applying the both measured values to Galanfs equation 
iBtr/Zl. The results are shown in Fig. 4. 

[0090J As apparent from these results, although the mice administered with the antibody at a dose amount of 10 ^g 
showed btood cakaum levels equivalent to tiiose of the mfce administered with pamklronate. weight loss in antibody- 
administered mice was observed to be inhibted, as weight toss was not as pronounced as that in pamkironate-admin- 
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istered mice. The mice administered with the antibcxJy at a dose amount of 100 iig prevented the increase in blood cal- 
cium level and inhibited weight toss to a higher degree, when compared to pamidronate-admintstered mice and the 
control mice. In the mice administered with the anti-PTHrP neutralizing antibody at a dose amount of 100 ^g twice a 
week, a stgnrf leant degree of prolongation in survival time was observed compared with the pamidronate-administered 
5 mice and the control mice (psO.0003: Log Rank test). As a resuK, it is found that the neutralizing mouse monoclonal 
antibody against PTHrP has excellent effects that any existing hypercalcemia-treating agents cannot exhibit, such as 
prevention of weight loss and prolongation of survival time. These results demonstrate that the antibody used in this test 
is useful as a therapeutic agent for malignancy-associated cachexia: 

10 [EXAMPLE 2] Pharmacological test using hypercalcemia and cachexia nnodei animals 

[0091 ] Using a cachexia model animal (a human tumor-implanted nude mouse), a humanized antibody version **q" 
against PTHrP was examined for its therapeutic effect on cachexia. 

[0092] As a model animal, a nude mouse implanted with human oral cavity carcinoma OCC-1 [purchased from the 
75 Central Institute for Experimental Animals] was used. It has been known that a nude mouse implanted with human oral 
cavity carcinoma OCC-1 exhibits an inaeased blood calcium level as increasing the tumor volume and develops 
cachexia symptoms such as weight loss and decrease in nxsvements. In this test, improvement of such human oral cav- 
ity carcinoma OCC*l -induced cachexia symptoms by the humanized antilxxly verston **q" was evaluated with respect 
to blood calcium level, body weight and effect on prolongation of survival time. 
20 [0093] The subculture of the human oral cavity carcinoma OCC-1 was performed in vivo using BALB/c-nu/nu nude 
mice (Japan CLEA Ca. Inc.). For the evaluation of pharmacological effect, 6-weeks-okJ male BALB/c-nu/nu nude mice 
(Japan CLEA Co., Inc.) were purchased and acclimatized for 1 week to give 7-weeks-old mice, which were provkled for 
use in the evaluation. 

[0094] The cachexia model mice were prepared and divkled Into groups in the foOowing manner. The passaged 
S5 human oral cavity carcinoma OCC-1 was removed from the nude mouse, and then finely cut into 3-mm cube of blocks. 
The resultant tumor btocks were subcutaneously implanted into each of the mice at the lateral region at one piece per 
mouse. Ten days after the impiantatioa when It was confirmed that the tumor volume in each of the mice became suf- 
ficiently large, the mice were divkted into groups so that blood calcium levels, body weights and tumor volumes of the 
mice in the indivkjual grotf)s were averaged, which were provkled for use as the cachexia model animal& 
30 [0095] Theexaminatkmof therapeutic effect on cachexia was performed as follows. 

(1) Ot)6ervatlon of survival time 

[0096] In the examination of the effect on prolongation of survival time, a humanized antftxxfy version "q" was 
35 administered to the mice of a test group twice a week, and the survival time of each of the mice was ot)served. As a 
control of this test, phosphate-buffered saline (PBS) was administered to the nice of a control group via tail vein twice 
a week at a dose anx)unt of 0.1 mIMxiuse. The results are shown in Fig. 16. 

(2) Observation of bk)od calcium level 

40 

[0097] The humanized antibody verskxfi 'q' was administered to the cachexia model mice of a test group twice at 
intervals of two days via tail vein at a dose amount of either 10 ^g or 100 ^g per nxnjse for each administration. As a 
control in this test, phosphate-txiffered saline (PBS) was administered to the nice of a control group via tai vtin twice 
at intervals of two days at a dose amount of 0.1 mlMxKise fbr each administratk)n. 

45 

(3) Determtnatton of btood calcium level 

[0098] One and four days alter the first administratton of the humanized antixxJy version "q", the bkxxl calcium 
level of each of the nice was determined to evaluate the pharmacological efficacy of the antbody. The bkxtd calcium 
60 level was determined as whole blood kxized cakaum level, by drawing blood from each of the nice via the orbit using 
a hematocrit tube and applying the blood to 643 Automatic Ca/pH Analyzer (CIBA-CORNING). The body weight of each 
mouse was weighed everyday till four days after the administratton of the antibody. The results are shown in Pigs. 1 7 
and 18. 

55 (4) Determinatk)n of tumor volume 

[0099] The tumor volume was deternrined four days after the first administration of the antibody, by measuring the 
longest axis (a mm) and the shortest axis (b mm) of th tumor and applying the both measured values to Galant*s equa- 
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tion [ab^/Z], The results are shown in Fig. 19. 

10100] As apparent from these results, the mice administered with the humanized antftxxJy vereion "a" at a dos« 
amount of either 10 or 1 00 jxg presented the increase in Wood calcium level and weight loss in antibody-administe^ 
mice was Observed to be inhibited, as weight loss was not as pronounced as that in control mice. In the mice adminis- 
tered Witt, the humanKed antibody version "q" at a dose amount of 100 pg twice a week, a significant degree of prolon- 
gation of 8Ufv.«aMime was observed compared with the control mice (p-0.0108: Log Rank test). The efficacy of the 
J ^ °" ^^'^ malignancy-assodated cachexia was similar to that of the 

above-tested mouse monoclonal antibody. These results demonstrate the antibody used in this test is useful as a ther- 
apeutic agent for mahgnancy-associated cachexia. 

[REFERENCE EXAMPLE 1] 

Preparation of hybridomas producing anti-PTHrP (1-34) mouse monoclonal antibody 

caP^8 o* producing a monoclonal antibody against human PTHrP (1-34) (SEQ ID NO 75) 
#23-57-154 and #23-57-137-1 . were prepared in accordance with the method reported by Kanji Sato et al (Sato K et 
al.. J. Bone Miner. Res. 8. 849-860. 1993). =hw uy n«n,. o«o ei a. ys>am. iv et 

21?SrK^^%TJ^r^*i*** '''^ "^^ (Peninsula), to which a carrier protein thyroglobulin was conjugated 
Z^^^^T^ (D^.nn)Jhe lhydoglobulins»njugated PTHrP (1 -34) was dialyzed to obtain a solution havinj?pr^ 
tein concentraton of 2 ^g/iri. The resultant soiubon was mixed with Freunrfs adjuvant (Difco) at a mixing ratio of 1 -1 to 
give an emutaon. This emulsion was injected to 16 female BALB/C mice 11 times dorsal-subcutaneously or intraoeri- 
toneally « doseamount of 100 pgArwuse for each injection, thereby immunizing the mice. For the priming immuS- 
usi. *^ »^ '«»«"0 immunization. Reunds InconWe JjtlilS!^ 

I** °' <»«emr«ned tor its antibody titer in the serum in the following manner. That 

l^i^^m?,!^ :1"^J?' !* ant-serum is separated from the blood. The anti-serum 

was (Muted v*h a RIA buffer and mixed with ^^l-labeled PTHrP (I -34) to determine the binding activity. The mice that 
were conf irmed to have a sufficiently increased titer were injected with PTHrP (1-34) without a carrier protein intraoeri. 
toneally at a dose amount of 50 ug/mouse for the final immunization. erproiemimrapen 
10104] Three days after the final immunization, the mouse is sacrificed and the spleen was removed therefrom. The 
spleen cells were subjected to cell fusion with mouse myeloma cell line P3x63Aq8U.1 in accoRlance with any conven- 
"^'^ 50% polyethylene gtyeol 4000. The fused celle thus^epared wereseS^ Sh^fS 
85 of 96-well plates at 2 x 10 Hybridomas were screened in HAT medium MtoHows. " ««« weii ot 

I01051 The saeening of hybridomas was performed by determining the presence of PTHrP-recognition antibodies 
J^!^'®^"^'**""' ^ ^ observed in HAT medium, ^solid phase RIA 

m«hod. The hybridonms were collected from the wells in which the binding ability to the PTHrP-recognilion antibodies 
f^*"™* ^ was suspended into RPMI-1640 medium containing 1S% PCS sup- 

"^"^'^^ ^ unification of the hybridomas by a Omitlng dilution method. Thus 

Cone #23-57-137-1 was designated "mouse^nouse hybridoma #23-57-137-1". and has been 
depositadunder the terms of the Budapest Treaty on August 15. 1996 at the National Institute of Biosdence and 
Human-todinotogy. Agency of Industrial Science and Technology. Japan (1-3. Higashi 1-chome. Tsukuba-shi. IbaraM 
Japan) undertheaccesstonNa PERM BP-5631. nwraig. 

(REFERENCE EXAMPLE ^ 

Cloning of DIMA encoding V-region of mouse monoclonal antibody against human PTHrP (1-34) 

(010^ ClorwiQ of DNA encoding the V-region of a mouse monoctonal antibody against human PTHrP (1 -34) #23- 
57-137-1 was performed in the toBowlngnwner. oh;«o 

(1) Preparation of mRNA 

L°1**L -rllir^^ from hytoridoma #23-57-137-1 was prepared using Quick Prep mRNA Puriffcation K» (Pharmacia 
^a^' "* *^ #23-57-137-1 were fully homogenized with an extraction buffer, and mRNA was 

isolated and purified therefrom on an oligo(dT)-Cellulose Spun Column in accordance with the instmctions included in 
the column. The resuttant solution was sut^ed to ethanol predpitatkm to obtain the mRNA as a precipitate. The 
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mRNA precipitate was dissolved in an elution buffer. 

(2) Production and amplification of cDNA for gene encoding mouse H-chain V-region 

s (i) Cloning of cDNA for #23-57-137-1 antibody H-chain V-region 

[0109] A gene encoding H-chain V-region of the mouse monoclonal antibody against human PTHrP was cloned by 
a 5*-RACE method (F=robman, M. A. et al.. Proa Natl. Acad. Sci. USA. 85. 8998-9002. 1988: Belyavsky. A. et al.. Nudeic 
Acids Res. 17. 2919-2932. 1989). The 5*-RACE method was performed using 5*-Ampli FINDER RACE Kit 
10 (CLONETECH) in accordance with the instructions included in the kit In this method, the primer used for synthesis of 
cDNA was MHC2 primer (SEQ ID NO: 1) which is capable of hybridizing to mouse H-chain C-region. The aboveijre- 
pared mRNA (about 2 ^g). which was a template for the cDNA synthesis, was mixed with MHC2 primer (10 pmoles). 
The resultant mixture was reacted with a reverse transcriptase at SZ^C for 30 minuets to effect the reverse transcription 
of the mRNA into cONA. 

1$ 101 1 0] The resultant reaction solution was added with 6N NaOH to hydrolyze any RN A remaining therein (at 65^C 
for 30 min.) and then subjected to ethanol precipitation to isolate and purify the cDNA as a predpitate. The purified 
cDNA was ligated to Ampli FINDER Anchor (SEQ ID NO: 42) at the 5* end by reacting with T4 RNA ligase at ST'C for 
6 hours and additionally at room temperature for 16 hours. As the primers for amplification of the cDNA by a PGR 
method. Anchor primer (SEQ ID NO: 2) and MHC-G1 primer (SEQ ID NO: 3) (S.T. Jones, et al.. Biotechnology, 9. 88, 

20 1991) were used. 

10111] The PGR solution comprised (per 50 |il) 10 mM Tris-HQ (pH 8.3), 50 mM KG, 0.25 mM dNTPs (dATP. dGTP, 
dCTP. dTTP). 1.5 mM MgOa. 2.5 units of TaKaRa Taq (Takara Shuzo Co.. Ltd.). 10 pmoles Anchor primer, and 1 jil of 
the reaction mixture of the cDNA to which MHC-Q1 primer and Ampli FINDER Anchor primer had been ligated. over 
which mineral oil (50 pO vvas layered. The PGR was performed in Thermal Cycler Model 480J (Perkin Elmer) for 30 
25 cydes under the conditions: 94«G for 45 sec.; 60^G for 45 sec.; and 72*G lor 2 min. 

(II) Qoning of cDNA for #23-57-137-1 antibody L-chain V-region 

[01 12] A gene encoding L-chain V-region of the mouse monoclonal antibody against human PTHrP was cloned by 

30 the 5*-RAGE method (Robman, M. A. et al.. Proc. Natt. Acad. Set. USA. 85. 8998-9002. 1988; Belyavsky. A. et al., 
Nucleic Adds Res. 17. 2919-2932. 1989). The 5*-RACE method was performed using 5*-AmpB Finder RACE Kit 
(Clonetech) in accordance with the instructions included in the Kit In this method, oligo-dT primer was used as the 
primer for synthesizing cDNA. The above-prepared mRNA (about 2 pg), which was a template for the cDNA synthesis, 
was mixed with oligo-dT primer. The resultant rrexture was reacted with a reverse transcriptase at 52*'C fdr 30 min. to 

35 effect the reverse transaiption of the mRNA into cDNA. The resultant reaction solution was added with 6N NaOH to 
hydrolyze any RNA remaining therein (at 65*G for 30 min.). The resultant solution was subjected to ethanol precipitation 
to isolata and purified the cDNA as a precipitate. The cDNA thus synthesized was ligated to Ampli FINDER Anchor at 
the 5* end by reacting with T4 RNA figase at 37«C for 6 hours and adcfitionally at room temperature for 1 6 hours. 
[0113] A PGR primer MLG (SEQ ID NO: 4) was designed based on the conserved sequence of mouse L-chain X 

40 chain G-region and then synthesized using 394 DNA/RNA Synthesizer (ABI). The PGR solution comprised (per 100 ^1) 
1 0 rvM Tris-na (pH 8.3). 50 mM KGI, 0.25 mM dNTPs (dATP. dQTP. dCTP, dTTP). 1 .5 mM MgCl2. 2.5 units of AmpliTaq 
(PERKIN ELMER), 50 pmoles of Anchor primer (SEQ ID NO: 2). and 1 |il of the reaction mixture of the cDNA to which 
MLG (SEQ ID NO: 4) and AnpB FINDER Anchor were ligated. over which mineral oil (50 mO was layered. The PGR 
reaction was performed in Thermal Cycler Model 480J (Perion Elmer) for 35 cycles under the conditions: 94**G for 45 

45 sec.; eo^G for 45 sec.; and 72<'G for 2 min. 

(3) Purification and fragmentation of PGR products 

[01 1 4] Each of the DNA fragments amplified by the PGR methods described above was separated by agarose gel 
50 electrophoresis on a 3% Nu Sieve GTQ agarose (f^G Bio. Products). For each of the H-chain V-region and the L-chain 
V-region, an agarose gel segment containing a DNA fragment of about 550 bp was excised from the gel. Each of the 
gel segments was subjected to purification of the DNA fragment of interest using GENECLfAN II Kit (BIO101) in 
accordance with the instructions included in the lot The purified DNA was precipitated with ethanol. and the DNA pre- 
cipitate was dissolved in 20 (il of a solution containing 10 mM Tris-HCI(pH 7.4) and 1 mM EDTA. A portion (1 ^ of the 
55 DNA solution was digested with a restriction enzyme Xmal (New England Biolabs) at 37«G for 1 hour and further 
digested with a restriction enzyme EcoRI CTakara Shuzo Co., Ltd.) at 37*'G for 1 hour. The digestion solution was 
extracted with phenol and chloroform and then precipitated with ethanol to collect the DNA. 
[0115] In this manner, two DNA fragments containing a gene encoding mouse H-chain V-region arxi a gene encod- 
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Ing mouse L-chain V-region. respectively, were obtained, both which had an EcoRI recognition sequence on the 5' end 
and an Xmal recognition sequence on the 3' end. 

[01 1 6] The EcoRI-Xmal DNA fragments containing a gene encoding mouse H-chain V-region and a gene encoding 
mouse L-chain V-region. respectively, were separately ligeted to pUCl9 vector that had been digested with EcoRI and 
Xmal at 16-C for 1 hour using DNA Ugation Kit ver.2 (Takara Shuzo Co.. Ltd.) in accordance with the instructions 
included in the kit. A portion (10 ni) of the ligation mixture was added to 100 ^1 of a solution containing competent cells 
of £ con. JM 109 (Nippon Gene Co.. Ltd.). The ceil mixture was allowed to stand on ice for 15 min at 42^C for 1 min 
and additionally for 1 min. on ice. The resultant cell mixture was added with 300 of SOC medium (Molecular Cloning- 
A Laboratory Manual. Sambrook, et al.. Cold Spring Harbor Laboratory Press. 1989) and then incubated at for 30 
mm. The resultant cell solution was plated on LB agar medium or 2xYT agar medium (Molecular Cloning: A Laboratory 
Manual. Sambrook. et al.. Cold Spring Harbor Laboratory Press. 1989) containing either 100 or 50 Mg/ml of ampidMin. 
0. 1 mM of IPTG and 20 jag/ml of X-gal , and then incubated at 37«C overnight In this manner. E. cofi transformants were 
prepared. 

101 171 The transformants were cultured at 37»C overnight in 2 ml of LB or 2xYT medium containing either 1 00 or 
50 pg/lml of ampicilDn. The cell fraction was applied to Plasmid Extracter PMOOZ (Kurabo Industries. Ltd.) or QIAprep 
Spir^ Plasmid Kit (QIAGEN) to give plasmid DNA. The plasmid DNA thus obtained was sequenced. 

(4) Sequencing of gene encoding mouse antibody V-region 

[0118] The nucleotide sequence of the cDNA coding region carried on the plasmkj was determined in DNA 
Sequencer 373A (ABI; PerWn-Elmer) using Dye Terminator Cycle Sequencing Kit (Perkin-Elmer). In this sequencing 
M13 Primer M4 (Takara Shuzo CO.. Ltd.) (SEQ ID NO: 5) and Ml 3 Primer RV (Takara Shuzo Co.. Ltd.) (SEQ ID No! 
6) were used, and the nucleotide sequence was confirmed in the both directions, 

[0119] The plasmid containing a gene encoding mouse H-chain V-region derived from hybridoma #23-57-137-1 
was designated "MBCI H04-, and plasmid containing a gene encoding mouse L-chain V^-egion derived from hybridoma 
#23-57-137-1 was designated "MBC1L24-. The nucleotide sequences (including the corresponding amino adds 
sequences) of the DNA encoding the mouse #23-57-137-1 antibody-derived H-chain V-region in plasmid MBC1H04 
and gene encoding the mouse #23-57-137-1 anttoody-derived L-chain V-regkm in plasmW MBC1H24 were shown in 
SEQ. ID Nos: 57 and 65. respectively. Both of the polypeptides for the H<ha\n V-region fragment and tor the L-chain V- 
region fragment were starting from the 58th nucleotide (which encoding glutamine) in the DNA sequences shown in 
SEQ ID Nos: 57 and 65. respectively. The amino add sequences of the polypeptides for tiie H-chain V-region and the 
L-chain V-region were also shown in SEQ. ID NOs: 46 and 45, respectively. 

[01201 The E colt strain containing plasmid MBCl H04 and the E. coA strain containing plasmid MBC1L24 were 
designated "Escherichia coli JM109 (MBCl H04)- and 'Escherichia co/f JM109 (MBCl L24)-, respectively. These £ coli 
strains have been deposited under the temis of the Budapest Treaty at the National Institute of Bioscience and Human- 
Technology. Agency of Industrial Sdence and Technology. Japan (1-3. Higashi 1-chome. Tsukuba-shi. tbaraki Japan) 
on August 15, 1996. under the Accession No. PERM BP-5628 for Eschertctua co// JM109 (MBC1H04) and PERM BP- 
5627 for Escherichia coH JM109 (MBC1 L24), respectively 

(5) Determination of CDRs of mouse nx>noclonal antibody 
#23-57-137-1 against human PTHrP 



[0121 ] The H-chain V-region and the L-chain V-regton have general structures similar to each otiier. in which there 
are four framewori( regions (FRs) Knked through three hypervariable regtons (i.a. complementarity determining 
regions; CDRs). The amino add sequences of tiie FRs are relatively well conserved, while the amino add sequence of 
the CDRs have an exti'enr>ely high variability (Kabat E.A. et al.. "Sequence of Proteins of Immunological InteresT, US 
DepL Health and Human Services. 1983). In view of ttiese facts, the homology in anino acid between tiie V-regtons of 
the mouse monodonal antibody against human PTHrP was determined with reference to the database of amino ackj 
sequences fbr antibodies established by Kabat et at. Thus, tiie CDRs of the V-regions were determined as shown in 
Table 1. 

[01221 The amino add sequences Ibr CDRs 1-3 in the L-chain V-region shown in SEQ ID Nos: 59 to 61 . respec- 
tively; and the amino acid sequences for CDRs 1-3 in the H-chain V-region are shown in SEQ ID Nos: 62 to 64, respec- 
tively. 
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Table 1 



5 



V-reglon 


SEQ ID NO. 


CDR1 


CDR2 


CDR3 


H-chain V-region 


57 


31-35 


50-66 


99-107 


L-chain V-region 


65 


23-34 


50-60 


93-105 



10 [REFERENCE EXAMPLE 3] Construction of Chimeric Antibody 
( 1 ) Construction of chimeric antibody H-chain 

(i) Construction of H-chain V-region 

75 

[0123] To ligate to an expression vector carrying a genomic DNA of human H-chatn C-region Cy^ . the cloned DNA 
encoding mouse H-chain V-region was modified \3y a PCR method. A backward primer MBC1-S1 (SEQ ID NO: 7) was 
designed to hybridize to a DNA sequence encoding the 5' region of the leader sequence for the V-region and to have 
both a Kdzak consensus sequence (Kbzak. M. et al.. J. Mol. Biol., 196. 947-950. 1967) and a Hindlll-recognition 

20 sequence. A forward primer MBC1-a (SEQ ID NO: 8) was designed to hybridize to a DNA sequence encoding the 3' 
region of the J region and to have both a donor splice sequence and a BamHI-recognition sequence The PCR reaction 
was performed using TaKaRa Ex Taq (Takara Shuzo Ca, Ltd.) and a buffer appended thereto. The PCR solution com- 
prised (per 50 ^0 0.07 iig of plasmid MBC1 H04 as a template DNA. 50 pnx)les of MBC1 -a arKi 50 pmdes of MBC1 -SI 
as primers. 2.5U of TaKaRa Ex Taq and 0.25 mM dNTPs in the buffer, over which 50 fil of mineral oil was layered. The 

26 PCR was run for 30 cycles under the conditions: 94«C for 1 min.; 55**C for 1 min.; 72*C for 2 min. The DNA fragments 
thus amplified by the PCR method were separated by agarose gel electrophoresis on a 3% Nu Sieve QTG Agarose 
(FhAC Bia Products). 

[0124] Then, an agarose gel segment containing a DNA fragment of 437 bp was excised, and the DNA fragment 
was purified therefrom using GENECLEAN II Kit (BIO101) in accordance with the instructions included in the Wt. The 
30 purified DNA was collected by etharrol predpitation, and then dissolved in 20 ^l of a solution containing 1 0 mM Tris-HCI 
(pH 7.4) and 1 mM EDTA. A portion (1 erf resultant DNA solution was digested with restriction enzymes BamHI 
and Hindi II (Takara Shuzo Co.. Ltd.) at ZT*C for 1 hour. The digestion solution was extracted with phenol and chloroform 
and then precipitated with ethanol to collect the DNA of interest. 

[01 25] The obtained Hindi ll-BamHI DNA fragment, which containing a gene encoding the nrK>use H-chain V-region. 

35 was subdoned into pUCIS vector that had k>een cfigested with HIndlll and BamHI. The resultant plasmid was 
sequenced in DNA Sequencer 373A (Perkin-Elmer) using M13 Primer M4 and M13 Primer RV as primers and Dye Ter- 
minator Cycle Sequencing Kit (PerMn-Elmer). As a result, a plasmid which carried a gene of correct nucleotide 
sequence encoding the mouse H-chain V-region derived from hybridoma #23-57-137-1 and had a Hindlll-recognition 
sequence and a Kbzak sequence on its 5* regkxi and a BamHI-recognition sequence on its 3* region was obtained, 

40 which was designated "MBCl H/pUCI 9**. 

(ii) Construction of H-chain V-regk)n for cDNA-type of mouse-human chimeric H-chain 

[0126] To ligate to cDNA of the human H-chain C-region Cyl . the DNA encoding the mouse H-chaIn V-reglon con- 
48 stnjcted as described above was modified by a PCR method. A backward primer M6C1 HVS2 (SEQ ID NO: 9) for the 
H-chain V-regk>n was designed to cause the replacement of the second amino aa6 (asparagine) of the sequence 
encodng the front portion of the leader sequence for the H-chain V-region by glycine and to have a Kozak consensus 
sequence (Kozak. M. et aL. J. Mol. Btol.. 196. 947-950. 1987) and Hindlll- and EcoRI-recognrtion sequences. AfonMmrd 
primer MBC1 HVR2 (SEQ ID NO: 10) for the H-chain V-region was designed to hybridize to the DNA sequence encod- 
so ing the 3* recpon of the J regfon. to encoding the 5* regfon of the C-regk>n and to have Apal- and Smal-recognition 
sequences. 

[0127] The PCR reactton was performed using TaKaRa Ex Tag (Takara Shuzo Co.. Lid.) and a buffer appended 
thereta The PCR solution comprised (per 50 mO 0.6 pg of plasmid MBC1H/|dUC19 as a template DNA. 50 pmdes of 
MBC1HVS2 and 50 pmdes of MBC1HVR2 as primers. 2.5U of TaKaRa Ex Tag and 0.25 mM of dNTPs in the buffer. 
55 over which 50 jil of mineral ol was layered. The PCR reaction was run for 30 cycles under the conditions: 94»C for 1 
min.; 55''C for 1 min.; 72''C for 1 min. The DNA fragments amplified by the PCR reaction were separated by agarose 
gel electrophoresis on a 1% Sea Kern GTG Agarose (PMC Bfo. Products). Then, an agarose gel segment containing a 
DNA fragment of 456 bp was excised and the DNA fragment was purified therefrom using GENECLEAN II Kit (BI01 01 ) 
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In accordance with th instructions included in the kit The purified DNA was precipitated with ethanol and then dis- 
solved in 20 jil of a solution containing 10 mbA Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0128] The resultant DNA solution (1 ng) was digested with restriction enzymes EcoRI and Smal (Takara Shuzo 
Co.. Ltd.) at 37'C for 1 hour. The digestion solution was extracted with phenol and chloroform and then precipitated with 
ethanol to collect the DNA, The obtained EcoRI-Smal DNA fragment, which containing a gene encoding the mouse H- 
chain V-region. was subcloned into pUC19 vector that had been digested with EcoRI and Smal. The resultant plasmid 
was sequenced in DNA Sequencer 373A (PerWn-Elmer) using Ml 3 Primer M4 and Ml 3 Primer RV, and Dye Terminator 
Cycle Sequencing Krt (PerWn-Elmer). As a result, a plasmid which contained a gene encoding mouse H-chain V-region 
derived from hybridoma #23-57-137-1 of correct nucleotide sequence and had EcoRI- and Hind Ill-recognition 
sequences and a Kozak sequence on its 5' region and Apal- and Smal -recognition sequences on its 3' region was 
obtained, which was designated "MBC1 Hv/JjUClS". 

(ill) Construction of expression vector for chimeric antibody H-chain 

[0129] cDNA containing the DNA for human antibody H-chain C-region Cyl was prepared as follows. mRNA was 
prepared from a CHO ce« into which both an expression vector DHFR-AE-RVh-PM-l-f (see WO 92/19759) encoding 
the genomic DNAs of humanized PM1 antibody H-chain V-region and human antibody H-chain C-region IgQI (N. Taka- 
hashi et al,. Cell 29. 671-679. 1982) and an expression vector RVl-PMla (see WO 92/19759) encoding the genomic 
DNAs of humanized PMl antibody L-chain V-regfon and human antibody L-chain k chain C-region had been intro- 
duced. Using the mRNA. cDNA containing the humanized PM1 antibody H-chain V-region and the human antibody C- 
region Cyl was cloned by a RT-PCR method, and then subcloned into plasmid pUCl9 on the Hindlll-BamHI site. After 
sequencing, a plasmid which had the conect nucleotide sequence was obtained, which was designated "pRVh-PMIf- 
cDNA". 

[0130] An expression vector DHFR-AE-RVh-PM-l-f in which both a Hindlll site between SV40 promoter and a 
DHFR gene and an EcoRI site between EF-1a promoter and a humanized PM1 antibody H-chain V-region gene had 
been deleted, was prepared tor the construction of an expressfon vector tor cDNA containing the humanized PM1 anti- 
body H-chain V-region gene and the human antibody C-regton Cyl gene. 

[0131] The plasmid obtained (pRVh-PMIf-cDNA) was digested with BamHI. blunt-ended with Klenow fragment, 
and further digested with Hindlll. thereby obtaining a blunt-ended Hindlll-BamHI fragment. The blunt-ended Hindlll- 
BamHI fragment was ligaled to the above-mentioned Hindlll site- and EcoRI site<Jeleted expression vector DHFR-aE- 
RVh-PM1.f that had been digested with Hindlll and BamHL Thus, an expresston vector RVh-PMIf^DNA was con- 
structed which contained cDNA enooding the humanized PM1 antibody H-chain V-region and the human antibody C- 
re^onCyl. 

[0132] The expression vector RVh-PMII-cDNA containing the cDNA encoding the humanized PM1 antibody H- 
chain V-region and the human antibody C-region Cyl was digested with Apal and BamHI. and a DNA fragment contain- 
ing the H-chain C-region was collected therefrom. The resultant DNA fragment was introduced into the above-men- 
tioned plasmid MBClHv>|pUC19 that had been digested with Apal and BamHI. The plasmid thus prepared was 
designated "MBC1HcONA/pUCl9". This plasmid contained cDNA enooding the mouse antibody H-chain V-region and 
the human antibody C-regton Cyl . and had EcoRI- and Hindi ll-recognition sequences on its 5* regton and a BamHI-rec- 
ognitton sequence on its 3* regton. 

10133] The plasmid MBCl HcONA/JdUCI 9 was digested with EcoRI and BamHI to give a DNA fragment corrprising 
a nucleotide sequence encoding the cttmerc antibody H-chain. The resultant DNA fragment was introduced into an 
expression vector pCOSi that had been digested with EcoRI and BamHI. thereby giving an expression vector tor the 
chimeric antibody, which was designated "MBClHcDNA/pCOSr. Here, the expression vector pCOSI was constructed 
using HEF-PMh-gyl (see WO 92/19759) by deleting therefrom an antibody genes by digestion with EcoRI and Smal, 
and then ligating it to EcoRI-Notl-BamHI Maptof (Takara Shuzo Co.. Ltd.). 

[0134] For preparing a plasmid tor tiie expresston in a CHO cell, the plasmki MBC1 HcDNA^jUCl 9 was digested 
with EcoRI and BamHI to obtain a DNA fragment containing a gene for the chimeric antibody H-chain. The DNA frag- 
ment was then introduced into an expression plasmid pCHOl tinat had been digested with EcoRI and BamHI to give an 
expression plasmid for the chimeric antibody, which was designated "MBCl HcDNA/^CHOr . Here, tine expression vec- 
tor pCHOl was constructed using DHFR-AE-rvH-PMI -f (see WO 92/1 9759) by deleting therefrom an antibody gene by 
digestion with EcoRI and Smal. and then ligating it to EcoRI-Notl-BamHI Adaptor (Takara Shuzo Cto.. Ltd.). 

(2) Consta-uction of human L-chain C-region 

(i) Preparation of cloning vector 

10135] To constojct pUCl9 vector containing a gene for human L-chain C-region. a Hindlll site-deleted pUCl9 vec- 



15 



EP1 004 313 A1 



tor was prepared. pUCl9 vector (2 \iq) was digested in 20 fil of a reaction solution containing 20 mM Tris-l-fCI (pH 8.5). 
10 mM Mga2. 1 mM DTT, 100 mM KCl, 8 U of Hindlll (Takara Shuzo Co., Ltd.) at 37*C for 1 hour. The resultant diges- 
tion solution was extracted with phenol and chloroform, and then subjected to ethanol precipitation to collect the DNA 
of interest. 

5 [0136] The DNA collected was reacted in 50 ^l of a reaction solution containing 50 mM Tris-HQ (pH 7.5). 10 mM 
MgCl2. 1 mM DTT. 100 mM NaO, 0.5 mM dNTPs and 6U of Klenow fragment (GIBCO BRL) at room temperature for 
20 min.. thereby rendering the terminal ends of the DNA t>lunt This reaction mixture was extracted with phenol and 
chloroform and then subjected to ethanol precipitation to collect the vector DNA. 

[0137] The vector DNA thus collected was reacted in 10 nl of a reaction solution containing 50 mM Tris-HCI (pH 
10 7.6). 10 mM MgCl2. 1 mM ATP. 1 mM DTT, 5% (vA/) polyethylene glycol-8000 and 0.5 U of T4 DNA ligase (GIBCO BRL) 
at 16*0 for 2 hours, to cause self*legation of the vector DNA. The reaction solution (5 ^1] was added to 100 ^1 of a solu- 
tion containing competent cells of E coli, JM109 (Nippon Gene Co.. Ltd.). and the resultant solution was allowed to 
stand on tee fbr 30 min., at 42?C for 1 min.. and further on ice for 1 min. SOC culture medium (500 ^() was added to the 
reaction solution and then incubated at 3TC for 1 hour. The resultant solution was plated on 2xYT agar medium (con- 
IS taining 50 ^g/mt of anrpidllin) which had been applied with X*gal and IPTG on its surfece (Molecular Cloning: A Labo- 
ratory Manual. Sambrook. et al., Cold Spring Haibor Laboratory Press. 1989). and then cultured at 37°C overnight, 
thereby obtaining a transfbrmant. 

[0138] The transfbrmant was cultured in 2xYT medium (20 mQ containing ampidlltn (50 ^ig/rnf) at 37^0 overnight. 
From the cell fraction of the culture medium, a plasmid DNA was isolated and purified using Plasmid Mini Kit (QIAGEN) 
20 in accordance with the instructions Included in the lot The purified plasmid was digested with Hindlll. The plasmid that 
was confirmed to have a ^«ndlll site-deletion was designated 'pUC19 AHindlir. 

(11) Construction of DNA encoding human L-chain X chain C-region 

25 10139] Human antibody L-chain X chain C-region has been Iwwn to have at least four isotypes including 
Mcg^Ke^Oz*. Mcg Ke Oz*. Mcg Ke Oz* and McgWOz' (R Dariavach, et al.. Proc. Natl. Acad. Sd. USA. 64, 9074- 
9078. 1987). A search was made fbr a human antibody L-chain X chain C-region homologous to the #23-57-137-1 
mouse L-chain X chain C-region from the EMBL database. As a result, it was found that the isotype Mcg^Ke^Oz' of the 
human antft>ody L-chain X chain (Accession Na X57819) (R Dariavach. et al.. Proc. Natl. Acad. Sd. USA 84. 9074- 

30 9078. 1987) showed the Wghest degree of honrwiogy to the #23-57-137-1 mouse L-chain X chain C-region, with a 
64.4% homology in terms of amino add sequence and a 73.4% homology in terms of nucleotide sequence. 
[0140] Then, a gene encoding human antaxxfy L-chain X chain C-region was constructed by a PCR mettxxj. The 
primer for the PCR was synthesized using 394 DfslA/RNA Synthesizer (ABQ. The synthesized primers were as follows: 
HLAMB1 (SEQ ID NO: 11) and HLAMB3 (SEQ ID NO: 13). both having a sense DNA sequence: and HLAMB2 (SEQ 

3S ID NO: 12) and HLAMB4 (SEQ ID NO: 14). both having an antisense ONA sequence; each primer containing a com- 
plementary sequence of 20-23 bp on the both temriinal ends. 

[0141 ] External primers HLAMBS (SEQ ID NO: 1 5) and HLAMBR (SEQ ID fMO: 1 6) had sequences homologous to 
the primers HLAMBI and HLAMB4. respectively. HLAMBS contained EcoRl-. Hindlll- and BInl-recognition sequences, 
and HLAMBR contained an EcoRl-recognition sequence. In the first PCR reaction, the reactions between HLAMB1 and 
40 HLAMB2 and between HLAMB3 and HLAMB4 were perfonned. After the reactions were completed, both of the result- 
ant PCR products were mixed in equivalent quantities, and then assembled in the subsequent second PCR reaction. 
The reaction solution was added with the external primers HLAMBS and HLAMBR. This reaction mixture was subjected 
to the third PC R reaction to ampfify the fUll length DNA. 

[0142] Each PCR reaction was peribmned using TaKaRa Ex Taq (Tatara Shuzo Ca. in accordance with the 
45 instructions included in the kit In the first PCR reaction. 100 pJ of either a reaction solution containing 5 pmdes of 
HLAMBI . 0.5 pmole of HLAMB2 and 5U Of TaKaRa Ex Taq (Tal<ara Shuzo Co.. Ltd.) or a reaction solution containing 
0.5 pmole of HLAMB3. 5 pmdes of HLAMB4 and 5U of TaKaRa Ex Taq (Takara Shuzo Co.. Ltd.) was used, over which 
50 Ml of mineral oil was layered. The PCR reaction was run for 5 cycles under the conditions: 94«C for 1 min.. 60*C fbr 
1 min. and 72*C fbr 1 min. 

60 [0143] In ttie second PCR reaction, a mixture of both the reaction solutions (50 |U each) was used, over which 50 
111 of mineral oil was layered. The PCR reaction was njn fbr 3 cycles under the conditions: 94*C fbr 1 min.. WC for 1 
min. and 72*0 for 1 min. 

[0144] In tiie tiiird PCR reaction, the reaction solutk)n to which the external primers HLAMBS and HLAMBR (50 
pmoles each) were added was used. The PCR reaction was run for 30 cycles under the conditions: 94''C for 1 min.. 
55 eO^Cforl min. and 72«C fori min. 

[0145] The DHA fragment obtained by the third PCR reaction was sid^ected to electrophoresis on a 3% low-melting 
agarose gel (NuSieve (3TQ Agarose. FMC). and separated and purified from the gel using GENECLEAN II Kit (BI0101) 
in accordance with the instructions included inttie Ml 
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[0146] The DNA fragment obtained was digested In a reaction solution (20 jil) containing 50 mM Tris-HCI (pH 7 5) 
10 mM MgCIa, 1 mM DTX 100 mM NaCI and 8U of EcoRI (Takara Shuzo Co... Ltd.) at 37-C for 1 hour. The digestion 
solution was extracted with phenol and chloroform, and the DNA was collected therefrom by the ethanol precipitation 
The DNA was dissolved in a solution (8 ^1) containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 
10147] The above-prepared plasmid pUCI 9 AHindlll (0.8 jig) was digested with EcoRI in the same manner as men- 
tioned above. The digestion solution was subjected to phenol/chloroform extraction and then ethanol predprtation 
thereby giving a digested plasmid pUCl9 AHindlll. The digested plasmid was reacted in a reaction solution (50 jii) con^ 
taming 50 mM Tris-HCI (pH 9.0). 1 mM MgClg and alkaline phosphatase (E coli C75; Takara Shuzo Ca. Ltd.) at 37»C 
for 30 min. to dephosphorylate (i.e.. BAP-treat) the plasmid. The reaction solution was subjected to phenol/chloroform 
extraction, and the DNA was collected therefrom by ethanol precipitation. The DNA thus obtained was dissolved in a 
solution (10 nl) containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

[0148] The BAP-treated plasmid pUCi 9 AHindlll (1 ^1) was ligated to the above-obtained PCR product (4 jxl) using 
DNA Ligation Kit Ver.2 (Takara Shuzo Co., Ltd.). The resultant plasmid was introduced into a competent cell of E. co/i. 
JM109. to give a transformant. The transformant was cultured overnight in 2xYT medium (2 ml) containing 50 nfl/ml of 
ampidllin. From the cell fraction, the plasmid was isolated using QIAprep Spin Plasmid Kit (QtAGEN). 
[0149] The plasmid obtained was sequenced for the cloned DNA portion. The sequencing was performed in 373A 
DNA Sequencer (ABI) using M1 3 Primer M4 and M13 Primer RV (Takara Shuzo Co.. Ltd.). As a result it was found that 
the cloned DNA had a 1 2-bp deletion therein. The plasmkJ was designated •a.A/k)UCl9". Then, for making up for the 
deleted portion, primers HCLMS (SEQ ID NO: 17) and HCLMR (SEQ ID NO: 18) were newly synthesized, and correct 
DNA was reconstructed using these primers by a PCR method. 

[01501 In the first PCR reaction, the plasmid CXAyt)UC19 having the DNA deletion therein was used as a tenplate. 
and the reaction was performed with each of the primer sets of HLAMBS and HCLMS and HCLMS and HLAMB4. The 
PCR products were purified separately. In the second PCR reaction, the PCR products were assembled together. In the 
third PCR reaction, the reaction product of the second PCR reaction was added with external primers HLAMBS and 
HLAMB4 and anplified to give the full length DNA. 

[0151] In the first PCR reactioa a reaction solution (100 ^1) contalnino 0.1 mq of CXA/|5UC19 as a tenplate either 
50 pmoles of each of the primers HLAMBS and HCLMR or 50 pmoles of each of the primers HCLMS and HLAMB4. 
and 5U off TaKaRa Ex Tag (Takara Shuzo Co.. Ltd.) was used, over which 50 >J of mineral oil was layered. The PCR 
reaction was mn for 30 cycles mder the conditions: 94«C for 1 min.. 60*C for 1 min. and 72'C for 1 min. 
[0152] The PCR products of the first PCR reaction. HLAMBS-HCLMR (236 bp) and HCLMS-HLAMB4 (147 bp), 
were sufcijected to electrophoresis separately on a 3% low-melting agarose gel to isolate the DNA fragments. The DNA 
fragments were collected and purified from the gels using GENECLEAN II Kit (BIO101). In the second PCR reaction 
20 Ml of a reaction solution containing 40 ng of each of the purified DNA fragments and 1 U off TaKaRa Ex Tag (Takara 
Shuzo Ca. Ltd.) was used, over which 25 off mineral oil was layered. The PCR reaction was run for 5 cycles under 
the conditions: 94«C tor 1 mia. 60*C for 1 min. and 72«C fbr 1 min. 

[0153] In the third PCR reaction. 100 pi of a reaction solution containing 2 nl of the reaction solution obtained by 
the second PCR reaction. 50 pnrx>les of each of external primers HLAMBS and HLAMB4 and 5U of TaKaRa Ex Tag 
(Takara Shuzo Co. . Ltd.) was used, over which 50 jil of mineral oil was layered. The PCR reaction was run for 30 cycles 
under the conditions: 94oC for 1 min., 60*C for 1 min. and 72-C for 1 min.. thereby obtaining a DNA fragment off 357 bp 
(the third PCR product). The DNA fragment was subjected to electrophoresis on a 3% tow-melting agarose gel to Iso- 
late the DNA fragment. The resultant DNA fragment was collected and purified using GENECLEAN Kit (BIO101). 
[0154] A portfon (0.1 jig) off the DfMA fragment thus obtained was digested with EcoRI. and then subdoned into 
plasmid pUCl9 AHindlll that had been BAP-treated. The resultant plasmid was introduced Into a competent cell of £. 
coii, JM109. to torm a transformant. The transformant was cultured overnight in 2 ml of 2xYT medium containing 50 
MgAnl of ampteiirin. From the cell fractton, the plasmid was isolated and purified using QIAprep Spin Plasnid Kit (QIA- 
GEN). 

[0155] The purified plasmid was sequenced in 373A DNA Sequencer (ABI) using M13 Primer M4 and M13 Primer 
RV (Takara Shuzo Co., Ltd). The plasmto that was confirmed to have the correct nucleotide sequence vwthout any dele- 
tion was designated 'CXfpUC^ 9*. 

(iii) Construction off gene encoding hunnan L-chain k chain C-regton 

[0156] A DNA fragment encoding the L-chain k chain C-region was cloned from plasmid HEF-PM1k-gk (WO 
92/19759) by a PCR method. A fonward primer HKAPS (SEQ ID NO: 19) was designed to contain EcoRI-. Hindlll and 
Blnl-recognmon sequences, and a backward primer HKAPA (SEQ ID NO: 20) was designed to contain an EcoRI-rec- 
ognitk>n sequence. These primers were synthesized in 394 DNA/RNA Synthesizer (ABI). 

[0157] A PCR reaction was performed using 100 off a reaction solution containing 0. 1 >ig of plasmid HEF-PMl k- 
gk as a template, 50 pmoles off each of primers HKAPS and HKAPA and 5U off TaKaRa Ex Tag (Takara Shuzo Co.. Ltd.), 
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over which 50 jil of mineral oil was layered. The PGR reaction was run for 30 cycles under the conditions: 94**C for 1 
min., 60**C for 1 min. and 72?C for 1 min.. thereby giving a PGR product of 360 bp. The DNA fragment was isolated and 
purified by electrophoresis on a 3% low-melting agarose, and then collected and purified using GENEGLEAN II Kit 
(BIO101). 

5 [0158] The DNA fragment thus obtained was digested with EcoRI. and then cloned into plasmid pUCl9 AHindlli 
that had been BAP-treated. The resultant plasmid was introduced into a conpetent cell of E. coti, JK4109. to form a 
transformant. The transformant was cultured overnight in 2 ml of 2xYT medium containing 50 iig/hfil dl ampidllln. From 
the cell fraction, the plasmid was purified using QlAprep Spin Plasmid Kit (QIAGEN). 

10159] The purified plasmid was sequenced in 373A DNA Sequencer (ABI) using M13 Primer M4 and M13 Primer 
10 RV (Takara Shuzo Ca, Ltd.). The plasmid that was confirmed to have the correct nucleotide sequence was designated 
XK/pUC19". 

(3) Gonstruction of chimeric antibody L-chain expression vector 

75 (0160] An expression vector for the chimeric #23-57-137-1 antibody L-chain was constructed. A gene encoding 
#23-57-137-1 L-chain V-region was iigated to the Hindlll-Blnl site (located just in front of the human antibody C-region) 
of each of the plasmids CXy|pUG19 and Cic/pUGIS. thereby obtaining pUCl9 vectors oontaintng the DNA encoding the 
chimeric #23-57-1 37-1 antibody L-chain V-region and either of the L-chain X chain C-region or the L-chain k region G- 
region, respectively. Each of the resultant vectors was then digested with EcoRI to separate the gene for the chimeric 

20 antibody L-chain. The gene was subdoned into HEF expression vector. 

[0161] That is. a DNA fragment encoding #23-57-137-1 antibody L-chain V-region was cloned from plasmid 
MBG1L24 by a PGR method. Primers used in the PGR method were separately synthesized using 394 DNA/RfsJA Syn- 
thesizer (ABI). A backward primer MBGGHL1 (SEQ ID NO: 21) was designed to contain a Hindlll-recognition sequence 
and a Kbzak sequence (Kbzak. M. et al., J. Mot. Biol. 196, 947-950. 1987). and a fbmvard pnmer MBGGHL3 (SEQ ID 

2S NO: 22) was designed to contain Bglll- and RcoRI-recognition sequences. 

[0162] The PGR reaction was performed using 100 ^1 of a reaction solution containing 10 mM Tris-HGI (pH 8.3), 50 
mM KG. 1.5 mM MgGlg. 0.2 mM dNTPs. 0.1 ^g MBG1L24. 50 pmoles of each of primers MBGCHL1 and MBGGHL3 
and 1 ^1 of AmpliTaq (PERKIN ELMER], over which 50 ^1 of mineral oil was layered. The PGR reaction was run for 30 
cydes under the conditions: 94*»C for 45 sec., 60**C for 45 sec. and 72*G for 2 min. 

30 [01 63] A PG R product of 444 bp was electrophoresed on a 3% low-melting agarose gel. and collected and purified 
using GENEGLEAN II Kit (BIO101). The purified PGR product was dissolved in 20 ^ of a solution containing 10 mM 
Tris-HGi (pH 7.4) and 1 mM EDTA. The PGR product (1 ijQ was digested in 20 fil of a reaction solution containing 10 
mM Tris-HCI (pH 7.5). 10 mM MgGt2. 1 mM DTT. 50 mM NaQ. 8U of hfindlll (Takara Shuzo Ca. Ltd.) and 8U of EcoRI 
(Takara Shuzo Go.. Ltd.) at 37*^0 fbr 1 hour. The digestion solution was subjected to pherxil/chlorDfbrm extraction, and 

35 the DNA of interest was collected therefrom by ethanol preclpitatton. The DNA was dissolved in 8 pi of a solution con- 
taining 10 mM Tris-HQ (pH 7.4) and 1 mM EDTA. 

[0164] In the same nnanner. plasnwd pUG19 (1 ^g) was digested with Hindlll and EcoRI, and subjected to phe- 
nol/chloroform extraction and then ethanol precipitatioa The obtained digested plasmid was BAP-treated with alkaline 
phosphatase (£. co// C75; Takara Shuzo Ga, Ltd.). The resultant reaction solution was extracted with phenol and cMo- 
40 reform, and the DNA was collected therefrom by ethanol predpitation. The DNA was dissolved in 1 0 ^1 of a solutkm con- 
taining 10 mM Tris-HQ (pH 7.4) and 1 mM EDTA. 

[0165] The BAP-treated plasmid pUG19 (1 ^1) was Iigated to the above-obtained PGR product (4 pi) using DNA 
Ligatkxi Kit Ver. 2 (Takara Shuzo Ga. Lid.). The resultant plasmid was introduced into a competent cell of E. co//, 
JM109 (Nippon Qene Go., Ltd.), in the same manner as mentioned above, to form a transformant The transformant 

4s was plated on 2xYT agar medium containing 50 ug/ml of ampidllin and cultured at 37*G overnight. The resultant trans- 
formant was then cultured at 37*G overnight In 2 ml of 2xYT medium containing 50 pg/hil of ampidllin. From the cell 
fraction, the plasmid was purified using QlAprep Spin Plasmid Kit (QIAGEN). After determining the nucleotide 
sequence, the plasmkl that was confirmed to have the correct nucleotide sequence was designated "GHL^UG19". 
[0166] Each of plasmkfs GXA>UG19 and Gic/pUG19 (1 ^g each) was digested in 20 ^1 of a reaction solution contain- 

50 ing 20 mM Tris-HGI (pH 8.5). 10 mM MgGI^, 1 mM DTT, 100 mM KO, 8U of Hindlll (Takara Shuzo Go.. Ltd.) and 2U of 
BInl (Takara Shuzo Go.. Ltd.) at 37*'G fbr 1 hour. The digestion solution was extracted with phenol and chloroform, and 
the DNA was collected therefrom by ethanol precipitatioa The DNA was BAP-treated at 37*G for 30 min. The reaction 
solution was extracted with phenol and chloroform, and the DNA was collected therefrom by ethanol precipitation. The 
Df^lA was dissolved in 10 m1 of a solution containing 10 mM Tris-HGI (pH 7.4) and 1 mM EDTA. 

55 [0167] The plasmid GHUk^UGlS that contained DNA encoding #23-57-137-1 L-chain V-region (8 ^g) was digested 
with Hindlll and Blnl in the same manner as mentioned above to give a DNA fragment of 409 bp. The DNA fragment 
was electrophoresed on a 3% low-melting agarose gel, and then collected and purified using GENEGLEAN II Kit 
(B1O101) from the gel. The DNA was dissolved in 10 mI of a solution containing 10 mM Tris-HGI (pH 7.4) and 1 mM 
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EDTA. 

SSci9 12 cl^^ur'ictSV"'^?!?''!^' '"♦^ 1 Ml of each Of the BAP-^eated plasmids 

CXypUC19 and CK/t)UCl9. and then introduced into a competent cell of £ coli, JM109. to form a transfcxmant The 

SZ?d ^ ml of 2XYT medium containing 50 MQ/ml of ampiciliin. From the cell fraction, 

theplasrmd was isolated and purified using QIAprep Spin Plasmid Kit (QIAGEN). The two plasmids thus prasared were 
designated "MBCl ^X)fpUC^9' and "MBC 1 L(k)A)UC1 9", respectively, pr«pareo were 

Snh J!if ^ ^irf*" "^^^^ U^)/tUCl9 and MBC1L(K)/i,UCl9 was digested with EcoRI and then subjected to 
SgeneS^^H r^^^^^^ ""'^ ''^^^ o. 743 bp was isolated and purified from the gel 

mfl? EDTA (BIO101). and then dissolved inIO ^1 of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 

S .Jll,^!^!^!^'^^^^.^^ HEF-PMIk-gl^ (2.7 ^g) was digested with EcoRI and then extracted with 
triS '^"^ ""^"^ ^^^^^-^ ''^ P^eaPitation. The DNA fragment was BAP^ 

^^.'^^^^^ electrophoresis on a 1% low-melting agarose gel. From the gel. a DNA fragment of 6561 
bp was isola ed and purrfied therefrom using GENECLEANII Kit (BIOIOI). The purified DNA fragment was dissoLed^n 
10 Hi of a solution containing 10 mMTri6-HCI(pH 7.4) and ImM EDTA. wiwaBoissoiveGin 

^^MBC^S^^^^ITH^VT' ^^Ji'^ ^^'^ ^ '^O"^ (3 Ml) Of each Of plasmid MBCm;L)A,uCl9 
!Sf« tliSSf 1 * "9*»'°".P^«*"<* ^ introduced into a competent cell of £. co//. JM109. to fom, a tra^form- 

otesmw ^fi"** ' 5° «^P«™*" ce" fraction, the 

plasmid was purified using QIAprep Spin Plasmid Kit (QIAGEN). . u le 

21? 1 „,iirn^l!'^i^ '^a^. f in 20 pi of a reaction solution containing 20 mM Tris-HCI (pH 8.5). 10 mM 

J?? L -Ji ' 12° ^"^ Ca. Ltd.) and 2 U of Pvul (Takara Shuzo Co.. Ud. at 37-C 

t^n Tr^Lrii* ? '^'^tf °" 510-^195 bp if the fragment was inserted in the correct orienta 

tran. or oave d Oest«n fragments of 4378/2926 bp if the fragment was inserted in the reverse orientation. The pTaJrSj 
that was confirmed to have the fragment in the correct orientation was designated "MBClLoSheo- for 
MBCmx)/k)UCl9or-MBCmic)Aieo-1brptesmidMBClUKVk)UCl9. -Mw.iL(XJ*ieo for plasmid 

(4) thuisfeetion of COS-7 cell 

SiJiLc^ evaluate theantigen-binding activity and the neutralizing activity of the chimeric antibodies, the expres- 
sion plasmids prepared above were separately expressed transiently in a COS-7 cell. 

10174] The transient expression of the chimeric antibodies was peribrmed using each of the annhina^innc r.i=,. 
mids MBC1HCDNA||^0S1 and MBC1L {X)/heo and plasmids MBcJSS^IllS mKiS^S^^^^^^^^^^ 
^J:^ ' ^^"^J^ P"**^" electroporation using Gene Pulsa^Bio Had). That is. tLe pSrSls^i? ug 
each) were added to a COS.7 cell suspension (0.8 ml: 1 x 10' celte/mQ in PBS{-). The resultant soluSf ««s SiS 
with pidses at an electrostatic capacity of 1.500V and2HF to cause electroporatki. After 10^^^ 
I'^.^'^.^'.rj^^^''!!^^^ ''^^ suspended in DMEM medium (QIBCO) containing 2% Ultri Low k Q 
feta I caH serum (GIBCO). and then cultured using a 10-cm culture dish in a CO^ incubator. After «2ating for tS^Ss 
aa|^turesuperr«temw^«^^^ 

subsequent ELISA. In th» procedure, the purif k»tk>n of the chimeric antibody from the COS-7 ceU culture supernatant 
was perfbnned using AftiOel Protein A MAPSII Kit (Bio Rad) in accordancewitt, the inslructtons incllSSJiXS 

(5) EUSA 

(i) Determinatkjn of antixxly concentration 

?L^r^^^ ^1^. determining antibody concentralton was prepared as Mtows. Each well of a 96.well 
Si T 2?^'^ with 1 00 Ml Of a coating buffer (0.1 M NaHCOa. 0.02% NaN,) supplement^ 

TSm mS, 0°r2 ^liS^J^ ^;!^^' ""^ with 200 Ml Of a dilutton buffer go mM Tris-HCI. 

1 mM MflClj^l M Naa 0^S% Tween 20. 0.02% NaNj. i% bovine serum albumin (BSA): pH 7.2]. Each weU of the 

«S^1f?SJ!!r JT* ^ °' supernatant in which each of the chimeric 

^ expressed, or added with each of the serial dilutions of each of the chimeric antibodies perse In 
a purified form^The plate was incubated at room temperature for 1 hour and washed with PBS-Tween 20. Each well of 
SL^S*]^* ?k*" "ff^ with 100 Ml of a sdutkm of alkaline phosphatase-conjogated goat anHmuman IgQ antibodies 
Pl^*® 'H^^^ temperature for 1 hour and washed with PBS-Tween 20, each well was 

«Med w|tti 1 m»W rt a substrate solution fSigma 104". p-nilrophenylphosphoric add. SIGMA). The solution was 
measured on its absorbance at 405 nm using Micrcplate Reader (Bio Rad) to determine the antibody concentration In 
this detenninalion. Hu IgQix Purified (The Binding Site) was used as the standard concentration, in 
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(ii) Determination of antigen-binding ability 

[0176] An ELISA plate for the determination of antigen-binding ability was prepared as follows. Each well of a 96- 
well ELISA plate was coated with 100 jil of a coating buffer supplemented with 1 »ig/rnl of human PTHrP (1-34) (Peptide 

5 Research Institute), and then blocked with 200 [x\ of a dilution buffer. Each well was added with each of the serial dilu- 
tions of the COS-7 cell culture supernatant in which each of the chimeric antikxxiies had been expressed, or added with 
each of the serial dilutions of each of the chimeric antibodies perse in a purified fbrm. After the plate was incut>ated at 
room temperature and washed with PBS-Tween 20. each well of the piate was added with 100 ^1 of a solution of alkaline 
phosphatase-conjugated goat anti-human IgG antibodies (TAGO). After the plate was irKubated at room temperature 

10 and washed with PBS-Tween 20. each well of the plate was added with 1 mg/rnl of a substrate solutk>n fSlgma 104". 
p-nitrophenylphosphoric add, SIGMA). The solution was measured on its absorbance at 405 run using Miaoplate 
Reader (Bk> Rad). 

[0177] As a resutt. it was found that the chimeric antibodies had an ability to bind to human PTHrP (1-34) and the 
cloned mouse antibody V-regions had the correct structures (FIG. 5). It was also found that there was no difference in 
75 the ability to bind to PTHrP (1 -34) between the chimeric antibody wrth L-chain K chain C-region and the chimeric anti- 
body with L-chain k chain C-region. Therefore, the L-chain C-region of the humanized antibody was constructed using 
the humarized antibody L-chajn X chain. 

(6) Establishment of CHO cell line capable of stable production of chimeric antbodies 

20 

[0178] To estat)lish a cell line capak)te of producing the chimeric antftxxjies stably, the above-prepared expression 
plasmids were introduced into CHO cells (OXB1 1). 

[01 79] For the establishment of a ceO tine capable of producing the chimeric antibodies stably, either of the following 
connbinations of the expression plasmids for CHO ceil was used: MBClHcONA^CHOI and MBClL(X)/neo: and 

25 MBCIHcDNA/pCHOI and MBC1L(K)/nea A CHO ceil was co-transfected with the plasmids by electroporation using 
Gene Pulser (Bio Rad) as follows. The expression vectors were separately cleaved with a restriction enzyme Pvul to 
give linear DNAs. The resultant DNAs were extracted with phenol and chloroform and collected by predpitation with 
ethanol. The plasmki DNAs thus prepared were subjected to electroporation. That is. each of the ptasmid DNAs (10 ^g 
each) was added to 0.8 ml of a cell suspension of CHO cells in PBS(-) (1x10^ cells/mQ. The resultant solution was 

30 applied with pulses at an electrostatic capacity of 1 ,500V and 25 |iF. Alter 1 0 min. of recovery period at room tempera- 
ture, the electroporated ceOs were suspended in MEM-a medium (GIBCO) containmg 10% fetal calf serum (QIBCO). 
The resultant suspenskxfi was cultured using three 96-well plates (Falcon) In a CO2 incubator. On the day after starting 
the cultivation, the medium was replaced by a selective medium [ribonudeoskje- or deoxyribonucleoskje-free MEM-a 
medium (GIBCO) containing 10% fetal calf serum (GIBCO) and 500 mg/ml of GENETICIN (G418Sulfete; GIBCO)]. 

35 From the culture medium, cells into which the antibody gene was introduced were selected. The selective medium is 
replaced by a fresh one. About two weeks after the medium replacement, the cells were ot>served under a microscope. 
When a fevorable cell growth was ot>served, the cells were determined on the amount of the produced antibodies k>y 
ELISA as mentioned akxsve. Among the cells, those wfiich produced a larger amount of antibodies were screened. 
[0180] Then, the cultivation of the established cell line capable of stable production of the antibodies was scaled up 

40 in a roller bottle using ribonudeoside- or deaxyrlbonudeosUe-free MEM medium containing 2% Uttra Ixw IgQ fetal calf 
serum. On day 3 and day 4 of the cultivation, tiie culture supernatant was coltected and then filtered using a 0.2-|im 
filter (Millipore) to remove cell d^s therefrom. 

[0181] Purifkatk)n of the chimeric antibodies from the CHO cell culture supernatant was performed using POROS 
Protein A Column (PerSeptive Biosystems) on ConSep LCI 00 (Miltipore) in accofdance with the instructkDns included 
45 in the kit The puriTied chimeric antibodies were provkied for use as samples for the deternnination of neutralizing activity 
and for the examination of therapeutic efficacy on hypercalcemic model animate. The concentration and the antigerv 
binding activity of the purified chimeric antibodies were determined using the same ELISA system as mentksned above. 

[REFERENCE EXAMPLE 4] Construction of humanized antibody 

50 

(1) Construction of humanized antibody H-chain 

(i) Construction of humanized H-chain V-region 

55 [0182] A humanized #23-57-1 37-1 antit)ody H-chain was produced by CDR-grafting technk^ue by means of a PCR 
method. For tiie production of a humanized #23-57-137-1 anttoody H-chain (version "aT having FRs derived from 
human antik)ody S31679 (NBRF-PDB; Cuisinier. A M. et al.. Eur. J. Immunol.. 23. 110-118. 1993). the following six 
PCR primers were used: CDR-grafting primers: MBC1 HGP1 (SEQ ID NO: 23) and MBCI HGF>3 (SEQ ID NO: 24) (both 
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containing a sense DNA sequence) and MBC1HGP2 (SEQ ID NO: 25) and MBC1HGP4 (SEQ ID NO 26) (both con- 

1*h'"?k^" T^^y °^ « 15-21 bp complementary sequence on both ter.rtnal 

ends thereof, and external primers: MBClHVSl (SEQ ID NO: 27) and MBClHVRl (SEQ ID NO: 2l)la^a!S. 
ogy to th CDR-grafting primers MBCl HGPl and MBCl HGP4. respectiv ly. ^ ^ " ' ^- naving a nomoi 

The CDR-oraftIng primers MECiHGPl. MBC1HGP2. MBC1HGP3 and MBC1HGP4 were separated on an 
urea^enatured polyacrylamlde gel (Molecular Cloning: A Laboratory Manual. Sambrook. et al.. CoW S^^Ha^ 
Laboratory Press. 1 989). and extracted therefrom by a crush-and-soak method (Molecular Cloning A LaSiSrySS^ 
ual. Sambrook. et al.. Cold Spring Harbor Laboratory Press. 1989) in the follo««ng manner ^^°rf Man 

K f Pri"»^ (1 ""»•«) v«s separated on a 6% denatured polyacrylamide gel to give 

DNA fragments From the resultant DNA fragments, one having a desired length was identified^ a silica gel thin fJate 
by ,rrad.aton of UV r^and then collected therefrom by a crush-and-soak method. The resultant DNA vSs d'sS n 
rL^.^JTTu"^C"^ i° ""^ ^■''^ ^ ' ^DTA. The PCR reaction was performed u^ng 

SSTr^ f »=o • ""^ ^ ''^^ '^^""^ (1°° ^ ^^V"**" 1 Ml of each of the ab<S-rn 

toned CDR-grafting primers MBC1HGP1, MBC1HGP2, MBC1HGP3 and MBC1HGP4. 0 25 mM dNTPs and 2 SU of 
TaKaRa Ex Taq in the buffer. TTie PCR reaction was run for 5 cycles under the conditions: 94«C for 1 min.. 55-C for 1 

nSt m« cll^ '^if ^l'!? ^ f*^" '~<=*^ «as further run for additional 30 cycles 

rsi^ qIs agir^s.?ss^foSS" ^"^'^ ^ ^'^^^ ^'^^"-^ °- - 

tOiaq Anagarosesegmentcontaining a DNA fragment of 421 bp was excised, and the DNA fragment was ourified 
jerefrom t«.ng GENECLEANII Kit (BIO101) in accordance with the instructfons included in the Sf^^JS^ 
J^i^'mStr^Tl' ^ ^ in 20 Ml Of a solution containing 1 0 mM Tris-HO (pST^ 

IZ^ ^ Zlil^^i^ ""^'^ '"^ subctoning of the DNA fragment into plasmW pUC19 

that had been clKieaed wrth BamHI and Hindlll. and subsequently the nucleotide sequence of the result^ plawSwas 
determined. A plasnwd having the correct nucleotide sequence was designated 'hMBCHv/WJCig-. 

(H) Construction of H-chain V-region for Humanized H-ehain cDNA 

T^L ■ 1° "Sf *® *° humanized H-chain C-region Cyl . the DNA for the humanized H-chain V-reoion con- 

^ntTto hlS^' "^'"^ " "^^^ « MBClSS^ 

d^KJned to hybridize to the sequence encoding the 5* region of the leader sequence fbr the V-region and to have a 
Kozak consensus sequence (Kozak et al.. J. Mol. BioL 196. 947-950. 1987) and Hindlll- anTEcoR^rec^SjJ 
sequenc^: and a fonwud primer MBC1HVR2 was designed to hybridize to both the DNA sequence encodSSie y 
SSSn sSie^ST '"^ ^ ^ ^« Apal- ^^arre^- 

SS. Tt,I?p'?" "JT^ .T "«*"fl TaKaRa Ex Taq (Takara Shuzo Ca, Ltd.) and a buffer appended 

^S^H^IZ j^rl!^^" "^^^flt^" ^'^BCHvA,UCl9 as a DNA tenplate. 50 pmOes oiSh of 
MBCl HVS2 and MBC1HVR2 as pnmers. 2.5U of TaKaRa Ex Taq and 0.25 mM dNTPs in the buffer. The PCR reactton 

Z.^ '^^I'UfZ "^'^ for 1 min. 55-C tor 1 min. and 72^ fori mm. The DNA fr^Si^ 
fn^, T 0«« elecfrophoresis on a 3% Nu Sieve GTG agarose (FMC Bia ProduS 

[01881 Age^8egrnentcontainingaDNAfragmertof456bpwa8ara 

from using GENECLEANII Kit (BIO101) in accordance with the instructions included in the kit ThVo^ SJmerJS^ 
^^^I^J'^^f ^ ^ '^'^ in 20 Ml Of a sdutton containing 1 0 mM Tris-HO^TTz?) aS 

Ii^Jfo ^?LZr!L subdoning of the DNA fragment L> pl^ 

PUC19 that had been digested with EcoRI and Smal. and then the resultant pl^ was sequeied. AsTreST. 
p^ was Obtained which contained DNA encoding mouse H-chain V-region derived from hybridoma #23-57-137-1 
and also cor^ned EcoRI- and Hindlll-recognition sequences and a Kozak sequence on theTregion ani ^I Li 
Smal-recognmon sequences on the 3- regloa which was designated "hMBdHv/kHJCig-. «w 

(2) Consfruction of expression vector for humanized antibody H-chain 

^r""'"*" RVh-PMIf-cDNA canying a cDNA sequence for hPMl antibody H-chain was digested with Aoal 
^"j.^ fragment containing a DNA fragment containing DNA encoding the H-chain C-reoion The 

DNA fragrtient was introAjced irrto plasmid hMBClHv/i)UCl9 that had been digested with Apal and BamHI* The 

HCDNA/>,UC19-. This plasmid contained both DNA ending the humanized 
#23-57-137-1 antibody H-chain V-reffon and DNA encoding the human H-chain C-regfon Oyl and had EcoRI- and Hin- 
dlH-recognibon sequences on the 5- regkui and a BamHI-reeognitton sequence on the 3' regton. The nucleotkle 
sequence and the corresponding amino acid sequence tor the humanized H-chani verskm "a" carried on the plasmid 



21 



EP 1 004 313 A1 



hMBClHcDNA/pUCl9 are shown in SEQ ID NO: 58 and SEQ ID NO: 56. respectively. 

[01 90] The plasmid hMBCl HcDNA/pUCl 9 was digested with EcoR I and BamHi to give a ON A fragment containing 
DNA encoding the H-chain. The DNA fragment was Introduced into expression plasmid pC0S1 that had been digested 
with EcoRI and BamHI. As a result an estpression plasmid for a humanized antibody was obtained, which was desig- 
nated *hMBClHcDNA/^COSr. 

[0191] To produce a plasmid used for expression In a CHO cell, plasmid hMBClHcDNA/pUCl9 was digested with 
EcoRI and BamHI to give a DNA fragment containing DNA encoding the H-chain. The DNA fragment was introduced 
into expression vector pCHOI that had been digested with EcoRI and BamHI. As a result an expression plasmid for 
the humanized antibody was obtained. wNch was designated liMBC1HcDNA/0CHO1''. 

(3) Construction of L-chain hybrid V-region 

(i) Preparation of FR1.2/FR3.4 hybrid antibody 

[01 92] A gene for the FR hybrid L-chain having both FRs from a humanized antibody and FRs from a mouse (chi- 
meric) antftxxdy was constructed, and evaluated each region for hunnanization. In this step, a hyt>rid antbody having 
FR1 and FR2 both derived from a human antibody and FRS and FR4 both derived from a mouse antitwdy was prepared 
by utilizing the Aflll restriction site located on CDR2. 

[0193] Plasmids MBCl t(X)/neo and hMBCl L(X)/neo (1 0 ^g each) were separately digested in 1 GO of a reaction 
solution containing 10 mM Tris-HG (pH 7.5). 10 mM MgClg, 1 mM DTT. 50 mM NaCI. 0.01% (w/v) of BSA and 10 U of 
Aflll (Takara Shuzo Ca. Ud.) at 3r»C for 1 hour. The reaction solutions were subjected to electrophoresis on a 2% low- 
melting agarose gel. thereby giving DNA fragments of 6282 bp (refered to as "cl" ) and 1022 bp (referred to as "c2T 
from the plasmid MBCl L(X)/heo or DNA fragments of 6282 bp (referred to as "hi" ) and 1022 bp (refen-ed to as •h2") 
from the plasmid hMBCl L(X)/nea These DNA fragments were collected and purified from the gels using GENECLEA- 
Nll Kit(BlOIOI). 

[01 94] Each of the cl and hi fragments (1 mO) was BAP-treated. The DNA fragment was extracted with phenol and 
chlorotorm. cotiected by ethand precipitation, and dissolved in 10 |J of a solution containing 10 mM Tris-HO (pH 7.4) 
and 1 mM EDTA. 

[0195] The BAP-treated cl and hi DNA fragments (1 each) were ligated to the h2 and c2 DNA fragments (4 )J 
each), respectively, (at 4«C overnight). Each of the ligation products was introduced into a competent cell of E. coli. 
JM109. to form a transformant The transfbrmant was cultured in 2 ml of 2xYT medium containing 50 jig/ml of ampidllin. 
Rom the cell fraction, the plasmid was purified using QlAprep Spin Plasmid Kit (QIAGEN). 

[0196] The purified plasmid was digested in 20 mI of a reaction solution containing 1 0 mM Tris-HQ (pH 7.5). 10 mM 
MgCl2. 1 mM DTT. and either 2U of ApaLI (Takara Shuzo Co.. Ltd.) or 8U of BamHI (Takara Shuzo Co.. Ltd.) and Hindlll 
(Takara Shuzo Ca. Ud.) at 37»C tor 1 hour. If the cl -h2 was ligated oorrectiy. tNs digestion reaction gave fragments of 
5560/1246/498 bp (by the ApaLi digestion) or fragments of 7134/269 bp (by the BamHI/Hindlll digestion). Based on tinis 
assumption, the desired plasmids were kientifled. 

[0197] The expression vector encoding the human FR1.2/mouse FR3,4 hybrid antibody L-chain was designated 
"h/mMBCI L(X)/neo*. On the other hand, a done for the hl-cl could not be obtained. Therefore, recombination on a 
pUC vector was performed, and then the resultant recomt)inant product was cloned into a HEF vector. In this procedure, 
plasmid hMBCl LaX4)UC1 9. which contained DNA encoding a humanized antibody L-chain V-regk>n without any amino 
acid replacements, and plasmU hMBC1LdX/k>UC19. which contained DUA encoding a humanized antibody L-chain V- 
region with an amino add replacement at the 91 -position amino add tyrosine in FRS (i.e., the 87th amino acM in accord- 
ance with The Kabars prescription) by isdeudne, were used as templates. 

[0198] PlasmWs MBC1L(X)A>UC19, hMBC1LaM3UC19 and hMBC1LdM3uC19 (10 ^1 each) were separately 
digested in 30 jil of a reaction sdution containing 10 mM Tris-HQ (pH 7.5). 10 mM MgCl2. 1 mM DTT. 50 mM NaCI. 
0.01% (w/v) of BSA. 16U of Hindlll and 4U of Aflll at ZT'O for 1 hour. The reaction solutions were separately subjected 
to electrophoresis on a 2% low-melting agarose gel. thereby giving a DNA fragment 215 bp from plasmid 
MBC1L(X)/^UC19 (referred to as "c2*l and a DNA fragment of 321 8bp from each of plasmMs bMBClLaX^UC19 and 
hMBClLdM>UCl9 (refenred to as "hal- and -hdl"*. respectively). These DNA fragments were collected and purified 
using GENECLEANII Kit (BIO101). 

[0199] Each of the hal* and hdl' fragments was ligated to ttie 02* fragment and then introduced into a competent 
cell of E. coli, JM109. to form a transformant. The transformant was cultured in 2 ml of 2xYT medium containing 50 
jig/ml of anrpidllln. From the cell fraction, tiie plasmid was purified using QlAprep Spin Plasmid Kit (QIAGEN), The plas- 
mids ttius prepared were designated 'WhMBClLaMpUCig" for the haV fragment-containing plasmid and 
"nVhMBCI LdXA>UCl9'' for the hdl' fragment-containing plasmkl. 

(0200] Each of the plasmids m/hMBClLaX4>UC19 and nVhMBC1LdM)UC19 was digested with EcoRI. The DNA 
fragment of 743 bp was electrophoresed on a 2% low-metting agarose gel. and tiien collected and purified therefrom 
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using GENECLEANII Kit (BIOlOl ). The resultant DNA fragment was dissoVed in 20 ..1 - 

Tris-HCI (pH 7.4) and 1 mM EDTA. -wmem was aissoved in 20 ^1 of a solution containing 10 mM 

S?°r^ « 'ragments (4 pj each) was llgated to the above-obtained BAP-treated HEF v«rtn, m r^ 

The ligation product was introduced into a competent cell of E coli jmioo ♦« f"'' ''^^'^^ "^"^ sector (1 pi). 

(ii) Preparation of FR1/FR2 hybrid antibody 

SonsreSS^n'Z^m.'"^'' ^ '"^^ ^ — - «^ "«i^ng a SnaBI 

[02041 P'asn*lsMBClUX)/heoandh/mMBC1L(X)/neo(10Mgeach)wefeseDaratelvdiQest«din5.n 1^0 ^ 

PRZ/mouse FR3.4 hybnd antibody L-chain (designated -mhmMBCl LOiyneo-) were obtained. '/numan 
(4) Construction of humanized antibody L-chain 

[0209] A humanized #23-57-137-1 antibody L-chain was DreoarAd hv rnR^m*t«/, 

r^m^^*^ """^ ■'^^ (NBRF-PDB). six PGR primers were used 95-103. 1994) and 

nMn CDR-grafting primers MBCl UGPl (SEQ ID NO: 29) and MBCl LGP3 fSEO 

i sequence. a» of which had a 15-21 bp complemerWsMuence on 

the both terminal ends; and external primers MBCllVSI (SEQ ID NO- 33) and MBC-n^M(Seo^X.^T^^ 
hwnology to the CDR-gmfling primers MBCl LGP1 and MBClLGP^riiSi^ ' ^ " 

10211] The CDR-grafting primers MBCILQPI. MBC1LGP2. MBC1LQP3 and MBC1LGP4 were seoaratad «n « 
I'^tl'^'t!"' n** POlyacrylamide gel (Molecular Qoning: A Laboratory Manual.^rrt^k et i T<3d sS^^ Jl! 
laboratory Press. 1989) and extracted therefrom segment by a crush-and-soal^ mShSaJJl^ar ^L^^ 
tory Manual. Sambrook et al.. Cold Spring Harbor^rato^ Press 1««) Ocmig. A l^ra- 
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[0212] Each of the CDR-grafting primers (1 nmo!e) was separated with 6% denatured polyacryianvde gel. The 
identification of the DNA fragment of a desired length was performed on a silica gel thin ptate by irradiation of UV ray. 
The desired DNA fragment was collected from the gel by a crush-and-soak method. The collected DNA fragment was 
dissolved in 20 of a solution containing 10 mM Tris-HCI (pH 7.4) and 1 mM EDTA. 

5 [0213] The PGR reaction was performed using TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a buffer appended 
thereto. The PGR reaction solution comprised (per 100 ^1) 1 of each of the GDR-grafting primers MBG1LGP1, 
MBG1LGP2. MBG1LGP3 and MBG1LGP4. 0.25 mM dNTPs. 2.5U of TaKaRa Ex Taq in the buffer. The PGR reaction 
was run for 5 cycles under the conditions: 94*C for 1 min.. 55**C for 1 min. and 72*G for 1 rein. The resultant reaction 
mixture was added with 50 pmoies of each of the external primers MBG1 LVS1 and MBC1 LVR1 . Using this reaction mix- 

10 ture. the PGR reaction was run for additional 30 cycles under the same corx£t>ons. The DNA fragment thus amplified 
was separated by agarose gel electrophoresis on a 3% Nu Sieve QTQ agarose (FMC Bia Products). 
[0214] An agarose segment containing a DNA fragment of 421 bp was excised, and the DNA fragment was purified 
therefrom using GENEGLEANll Kit (BIO101) in accordance with the instructions irx^luded in the kit The PGR reaction 
mixture thus obtained was used for subcloning of the DNA fragment into plasmid pUGl9 that had been digested with 

75 BamHI and Hindill. The resultant plasmid was sequenced. The plasmid thus prepared was designated 
"hMBGL/pUG19''. In this plasmid. however, the 104*position amino acid (corresponding to the 96th amino acid in 
accordance with the Kabat's presaiption) of GDR4 was replaced by arginine. For the con-ection of this amino add to 
tyrosine, a correction primer MBG1LGP10R (SEQ ID NO: 35) was designed and synthesized. The PGR reaction wa$ 
performed using TaKaRa Ex Taq (Takara Shuzo Co., Ltd.) and a buffer appended thereta The PGR reaction solution 

20 comprised (per 100 ^l) 0.6 ^g of the plasmkf hMBGL/pUG19 as a template DNA, 50 pmoies of each of the primers 
MBG1LVS1 and MBCILGPIOR, Z5U of TaKaRa Ex Taq (Takara Shuzo Ga, Ltd.) and 0.25 mM dNTPs in the buffer, 
over which mineral oil (50 pi) was layered. The PGR reaction was run for 30 cydes under the conditions: 94''G for 1 min., 
55*C for 1 min. and 72®C for 1 min. The DNA fragment thus amplified was separated by agarose gel electrophoresis on 
a 3% Nu Sieve GTQ agarose (FMG Bia Products). 

25 [021 51 A gel segment containing a DNA fragment of 421 bp was excised, and the DNA fragment was purified there- 
from using GENEGLEANll Kit (BK>101) in accordance with the instructions Induded In the kit. The PGR reactton mix- 
ture thus prepared was used for subdoning of the DNA fragment into plasmM pUC19 that had been cfigested with 
BamHI and Hindill. 

[0216] The plasmid was sequenced using M13 Primer M4 and M13 Prinr)er RV. As a result it was confirmed that 
30 the plasmid had the correct sequence. The plasmid was then digested with Hindill and BInl, and a DNA fragment of 416 
t)p was separated by electrophoresis on a 1% agarose gel. The DNA fragment was purified using GENEGLEANll Kit 
(BIO101) in accordance with the instructions induded in the kit and then introduced into plasmid OJpUCtB that had 
been digested with Hindill and BInl. The resultant plasmid was designated "hMBC1LaM>UC19-. This plasmid was 
digested with EcoRI to give a DNA fragment encoding humanized L-chain. The DNA fragment was introduced into pias- 
35 mid pGOSI so that the initiatfon codon for the humanized L-chain was focated downstream to the EF1 a promoter. The 
plasmid thus obtained was designated *hMBG1LaA/pG0Sr. The DNA sequence (induding the corresponcfing amino 
acid sequence) of the humanized L*chain version "a* is shown in SEQ ID NO: 66. The amino acid sequence of the ver- 
sion "a" is also shown in SEQ ID rsJO: 47. 

1021 7] A humanized L-chain version V was prepared using a mutagenesis technique by a PGR method. The ver- 
40 ston V was designed such that the 43-po6itton amino acid glydne (corresponding to the 43th amino add in accord- 
ance with the Kabafs prescrtptfon) was replaced by proline and the 49-po6ition amino add lysine (corresponding to the 
49th amino acid accordance with the KabaTs prescription) by aspartic add in the verston 'a*. The PGR reaction was 
performed using plasmkl hMBG1 LaX/|DUG19 as a template with a mutagervc primer MBG1 LGP5R (SEQ ID NO: 36) and 
a primer MBG1LVS1. The DNA fragment obtained was digested with BamHI and Hindill, and the digestk>n fragment 
45 was sulxloned into the BamHI-Hindlll site of pUG1 9. After sequendng. the plasmkj was digested with Hindill arxf Af 1 1I, 
and the resultant digestton fragment was ligated to piasmid hMBGI LaX^UGl 9 that had been digested with HIndlli and 

Aim. 

102181 The plasmid thus obtained was designated "hMBGI LbM)UG19\ This plasmid was digested with EcoRI to 
give a DNA fragment containing DNA encodfaig the humanized L-chain. The DNA fragment was introduced into plasmid 
50 pGOSI such that the initiation codon tor the humanized L-chain was focated downstream to the EFlo promoter. The 
plasmid thus obtained was designated "hMBGI LbX>|DGOSr. 

[0219] A humanized L-chain version "c" was prepared using a mutagenesis technique by a PGR method. The ver- 
sion "c** was desigr>ed such that the 84-position amino add serine (conresponding to the 80th amino add in accordance 
with the Kabafs prescription) was replaced by prdina The PGR reaction was performed using plasmid 
55 hMBCl LaX^UGl9 as a template with a mutagenic primer MBCI LGP6S (SEQ ID NO: 37) and a primer Ml 3 Primer RV. 
The DNA fragment obtained was digested with BamHI and Hindill and then subdoned into pUGl9 that had been 
digested with BamHI and Hindill. 

[0220] After sequendng, the plasmid was digested with BstPI and AorSi HI. and the resultant DNA fragment was 
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ligated to plasmid hMBClLax/t)UCl9 that had been diaested with ^^iP\ anH A^r<;iui -ru^ . 
designated ■hMBClLcVpUCISrmp.as.^wasdS^^^^^^^ 

ing the human.2ed Khain. The fragment was introduced into the EcoRI sHe of olasniW Jcosi fuS So VT' 

.^atrii£rSsr^"'°-'" 

87fh ammo aad ,n accordance with the Kabafs prescription) was replaced by isoleucine in tS verSnTT? anJ "c- 
ZS'll^^cwf °' '''''""^ ^"^ « reaction' was performed Tng each S 

^^I^^^V "^"^ '"^BClUAykjCOSl (for version "e") and hMBClLcAy^>COSl (for ve sSn^ 
SI?' ^iT'^'l.^T^'' P^""*' MBC1LC3P1 1 R (SEQ ID NO: 38) and a prime^M-Sl (SEQ ID W ZJ' 

dTeSI?SSamHr"a'nd12Sm r/'''"''' "k""^' ^"^ ^''^'^^ ^^^19 that hS^bSn 

digested wrth BamHI arvf Hmdlll. After sequenang. the plasmid was digested with Hindlll and BInl and the resultant 

m°4^°" T^, "^^'"^ '° P'^^ '^^^ ^'^^ been digested with Hindlll and BInl 

SiiL«Z^nr^n. '''"^ "".f"^ respectively designated -hMBClLdA/pUClS- (for version "dn 

hMBCl LeM»UCl9 (for version "e") and "hMBCILfW^jUCiy (for version T). Each of these plasrnids was diaested 
r J w i° th. humanized L-chain. r^VlN!^Z^T<^!Zt 

SSSlSJSoli ^^^'^^^ ^f.o^lr*'- "^^ P'^** '^ere respectively ^7gniSl 

IJJTCIUJX^OSI (for vwsion 'e^. "hMBCl LexypCOSr (for version "e") and -hMBCl Lfxyk^COSr {f^ vSi TT 

Si The'Zi^f . ^ "^"fl « mutagenSis technSLTSTSR 

IT ^ ^ "^^^^^^ ^""^ 36-po8if on amino add histidine (correSondJ g to me 

36th ammo aad in accordance with the Kabafs prescription) was replaced by tyrosine in the versi^"a ' and "d- 
respectn^ely The PCR reaction was performed using a mutagenic pri^MBcTLoS (SEQ iS mi 3 Sm J 

with EcoRI to give a DMA fragment containing DMA encoding the humanized L-chain The DNA fraoment wa^inir^ 
duced «to the E«,Ri site of plasmid pCOSI such that the inftiatfon c«^ 

stream to the EP1« promoter. The plasrnids thus obtained were respectively designaS ^SlTI^Ssi^^ 
version -g-) and TiMBC1LhX,|0COSr (fa version "h"). yowgnweo niviBoi LgjypcxJSI (for 

[0224] Humanized L-chain versions T. T. "k" T. 'm". "n" and 'o' were also prepared using a mutaoenesis tech^ 
nique by a PCR rnemod. The PCR reaction was performed using plasmid hMBbSSj???i??SSS^S a 
mutegenic pnmer MBC1LGP14S (SEQ ID NO: 41) and a primer V1RV (X) (SEO 10 NO: 43) TTie^^uSniA fSo' 

^SS^^^J^^S^ T^'^^-r' '"^ version was intro- 

auced WK sele^ed. The plasnid thus obtained was designated "hMBCl LxX/pUCig (x-i, j. k. I m n or o)" This nlas- 
mid««s dKiested with EcoRI to give a DNA fragment containing DNA ending the hu^izS L^n. t2 ES^ 
'*^!?^'^"^''^°'^*^~'''''''*°'P'«^'"'**PCOSl such that the initial^onLdoXmeiiS2S«?r.<5^ 

» "--chain versions "p", "q". "r". "s" and "t" were designed such that the 87-position amino acid 

i^bangjhe AorSIMI restricton site of FR3 and replacing that site of each of the versions "i" "j" "m" T or "o" bTihM 

SSHi?e^*ZmI'^i!r^r'^T'°" '^'^'^'^ hMBCILoM^COSI (x - i. In, I or 0). T^ remoSS. an 
£^ i i^^^^ '^^"IL; "^^"^ hMBClLhA»)COS. which containing CDR3 and a por- 

tion cf pre and the entire FR4, was ligated, so that the 91-position amino acid tyrosine (correspondina tome 87* 

•^'^ ^"^"^ '^^'"^ isoleucine -STr^CpliiS w^ 
I^S^T^S^ «ich o»me versions "i". T. "m" T and "o" in which 91-positlon amino acid tyrosine JiS^nS 
ing totheSTth ammacKl inacoortance with the Kabafs prescription) was replacedby isoleucine was selected m»e 
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modified versions respectively corresponding to tlie versions "i". "j". "m" 1" and "o" were designated versions "p". "q", 
"s". "r" and "t", respectively. The obtained plasmid was designated "hMBC1 LxA^COSI (x =p, q. s, r or t). The DNA 
sequences Oncluding the corresponding amino acids) ot the versions "q", "r", "s" and T are shown in SEQ ID Nos: 71. 
72, 73 and 74, respectively. The amino acid sequences of these versions are also shown in SEQ ID Nos: 52. 53. 54 and 
5 55. respectively. 

[02261 Plasmid hMBClLx^COSl was digested with Hindili and EcoRI and then subcloned into plasmid pUCl9 
that had been digested with Hindlll and EcoRI. The plasmid thus obtained was designated 'TiMBClLqxypUCia 
[0227] The positions of the replaced amino adds in the individual versions of the humanized L-chain are shown in 
Table 2 below. 



Table 2 



Positions of replaced amino acid in sequence listings (amino acid nunv 
bering in accordance with the Kabat's prescription) 


Versions 


36 


43 


45 


47 


49 


80 


87 


a 
















b 




P 






D 






C 












P 




d 
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e 




P 






D 




1 


f 












P 


1 


0 


Y 














h 


Y 
Y 




K 
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J 


Y 




K 




D 
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Y 
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V 
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Y 




K 


V 


D 






m 


Y 








D 
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Y 






V 








o 


Y 






V 


D 






P 


Y 




K 










q 


Y 




K 




D 






r 


Y 








D 






s 


Y 




K 


V 


D 






t 


Y 






V 


D 







[0228] In Table 2. capital letters represent the following amino adds: Y: tyrosine; P: proline; K: lysine, V: valine; D: 
aspartic acid; and I: isoleucina 

[0229] £ 00// strains each oontainino plasmids hMBC1KlcONA/|?UCl9 and hMBC1ljqAy^UCl9 were designated 
80 "Escherichia coli JM109 (hMBCl HcDNA^UCl 9)" and "Escherichia cofi JM109 (hf^BC1U|Xy|pUCl9)'. respectively, 
which have been deposited under the terms of Budapest Treaty at the National Institute of Biosdence and Human- 
Technology. Agency of Industrial Sdence and Technology. Japan, (1-3. Higashi l-chome. Tsukut)a*5hi. Ibaralo. Japan) 
on August 15. 1996. underthe accession Ha PERM BP-5629 for Escherichia co// JM109 (hmBC1HcDNA/pUC19). and 
PERM BP-5630 for Est^ricNa aa jmOB (hMBClLqM>UCl9]. 

55 

(5) Transfection into COS-7 cell 



[0230] Pbr the evaluation of the antigen-binding activity and the neutralizing activity of the hybrid antibodies and the 
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humanized #23-57-137-1 antibodies, the above-prepared expression plasmids were expressed transiently in COS-7 
cells. For the transient expression of the L-chain hybrid antibodies, each of the following combinations of plasmids were 
iV^t^^.. !. 5^"^ ^ ele^roporatlon using Gene Pulser (Bio Rad): hMBClHcDNA/HCOSl and 
^iZ^^JrntT>^n^^^ nVhMBClLaWneo: hMBClHcDNA/pCOSi and m^MBCl LdVneo; 

hMBClHcDNA/pCOSl and hmmK^BClLW/neo; and hMBClHcDNA^OSl and mhmMBClL(X)/neo That is a cell 
suspensKjn (0^8 mo of COS-7 cells in PBS(-) (Ixio' cells/ml) was added with each combination of the plasmid' DNAs 
(10 Mg each). The resultant solution was applied with pulses at an electrostatic capacity of 1 500V and 25 uF. After 10 
mm. of recovery period at room temperature, the electroporated cells were suspended in DMEM medium containing 2% 
Ultra Low IgG fetal calf serum (GIBCO). and then cultured using a 1 0-cm culture dish In a CO2 incubator After cuSS 
ing for 72 hours, a culture supernatant was collected and centrifuged to remove cell debris. The solutions thus prepared 
were provided for use in the ELISA below. u»h":v«"«« 

r!!!l!.?'^i!r^*"* expression of the humanized #23-57-137-1 antibodies, the combination of plasmids of 
hMBCi HcOrgA/pCOSl and hMBC1LxM>COSl (x - a-t) were co-transfected into a COS-7 cell using Gene Pulser (Bio 
Rad in the same manner as described for the hybrid antibodies above. The culture stpematants were prepared and 
provided for use in the ELISA below. "™ 
[0232] The purification of the hybrid antibodies and the humanized antibodies from the COS-7 cell culture superna- 
lants was performed using AffiOel Protein A MAPSII Kit (Bio Rad) in accordance with the instructions included in the Wt. 

(6) ELISA 

(0 Determination of antibody concentration 

'^.f '•.'^^ P'^® *^ determining antibody concentration was prepared as fbllows. Each well of a 96-well 
ELISA plate (Maxisorp. NUNC) was coated wtth 100 pi of a coating buffer (0.1 M NaHCOg. 0.02% NaNg) containno l 
MgAn of gort anti-human IgG antibody (TAQO) and then blocked with 200 pi of a dilution buffer JSO mM Tris-HCI. 1 mM 
MgCla. 0.1 M NaO. 0.05% IWeen 20. 0.02% NaNg. 1% bovine serum albumin (BSA); pH 7.2]. Each of the wells was 
added with each of the serial dilutions of the COS cell culture supernatant in which each of the hybrid antibodies and 
the humanized antibodies was expressed, or added with each of the serial dilutions of each of the hybrid antibodies and 
humanized antibodies in a purified form. The plate vns incubated at room tenperature lor 1 hour and washed with PBS- 
li^^'^iSir^I^!: added with 100 pi of alkaline phoephataseKionjugated goat anti-human 

igQ anttoody (TAQO). The plate was incubated at room temperature tor 1 hour and washed witti PBS-Tween 20 Sub- 

^ *^ * substrate solution ("Sigma 104". p-nitrophenytohosphorte 
ac«d. SIGMA). The solution in each well was measured on its absorfoance at 405 nm using Microplate Reader (Bio Rad) 
to determine the antibody concertration. In this determination. Hu IgGU Purified (The Binding Stte) was used as ttie 
starKMUd. 

(iO Determination of antigen-binding ^Uty 

[0234] An ELISA plate for detemiining antigen4>inding abiRy was prepared as 4blkM«. Each well of a 96-well EUSA 

with 100 pi of a coating buffer containing 1 pIMH of human PTHrP (1-34) and then 

blocked with 200 pi of a dilution buffer. Subsequentiy. each well was added with each of the serial dilutions of the COS- 

7 cell culture supernatant in which each of the hybrid antibodies and humanized antibodies was expressed or added 

with each of the serial dilutions of each of the hybrid antibodies and humanized antibodies in a purified form ' The plate 

was incubated at room temperature and washed with PBS-Tween 20. Subsequentiy, each wen was added with 100 pi 

of alkaline phosphalase^onjugated goat anti-human IgQ antibody (TAGO). The plate was incubated at room tennera- 

ture and washed with P BS-TWeen 20. Subsequentiy. each well was added wHh 1 mgAnI of a substrate solution CSioma 

l^*];'*'?^*^!!!!?'**''*^'' acid. SK3MA). The solution was measured on its absorbanceat 405 nm using Miaoplate 
H63Ci8r (Bio RscI}* 

(7) Confirmation off activities 

(i) EvaJuation of humanized H-chain 

[02351 >t was found that an antibody having a humanized H^hain version "a" and a chimeric L-chain exhibrted the 
same level of PTHrP-binding activity as that off a chimeric antibody (see FIG. 6). This result suggests that the version 
a achieves the humanization off the H-chain V-region in the degree enough to evaluate the humanization Therefore 
the humanized HnSiain version "a" was provided for use as a humanized antibody H-chaIn in the following experiments* 
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(ii) Activity of hybrid antibodies 
(ii-a) FR1.2/FR3.4 hybrid antibody 

5 [0236] When the L-chain was h/mMBClL(X), no antigen-binding activity was observed. In contrast, when the L- 
chain was either nVhMBClLaX or nrt/hMBClLdX, the same level of antigen-binding activity as that of the chimeric #23- 
57-137-1 antibody was observed (FIG. 7). These results suggest that there Is no prot)lem with respect to FR3 and FR4 
but there exist amino acid residue(s) that need to be replaced in FRI and FR2 tor the preparation of a humanized anti- 
body. 

10 

(ii-b) FR1/FF^ hybrid antibody 

[0237] \Amen the L-chain was mhmMBCI L (X). no antigen-binding activity was observed. In contrast, when the L- 
chain was hmmMBCI L(X). the same level of antigen-binding activity as that of the chimeric #23-57-137-1 antibody was 
IS observed (FIG. 8). These results suggest that there is no problem with respect to FRI but there exist amino add resi- 
due(s) that need to be replaced in FR2 lor the preparation off a humanized antibody. 

(iii) Activity of humanized antibodies 

20 [0238] Humanized antibodies each having the L-chain versions "a" to T. were determined on the antigen-binding 
activity. As a result It was fourxJ that the humanized anttoodies having the L-chain versions "j", T "m", "o', "q". ""t*. "s" 
and T exhibited the same level of PTHrP-binding activity as that of the chimeric antibody (FIGs. 9 to 12). 

(8) Establishment of CHO ceil line capable of stable production of antibody 

25 

[0239] For estabfisNng a cell fine capable of stable production of humanized antibodies, each of the above-pre- 
pared expression plasmids was introduced Into a CHO cell (DXB1 1). 

[0240] That is. the establishment of a cell line capable of stable production of a humanized antibody was perfbrmed 
using each of the following combinations of plasmids as expression vectors for a CHO cell: hMBCI hlcDNA/I^CHOl and 

30 hMBCI LmX4)COS1; hMBCI HcOhJA^CHOl and hMBCI Lqpl^>COS1 ; and hMBCI HcDNA/pCHOl and 
hMBCI LrX/pCOSi . The plasmkJs were co-transfected into a CHO cell by electroporation using Gene Pulser (Bio Pad). 
Subsequently, the expression vectors were separately cleaved with restriction enzyme Pvut to give linear DNA frag- 
ment& The resultant DNA fragments were extracted with phenol and cNoroform and then precipitated with ethanol. The 
DNA fragments thus prepared were used in the subsequent electroporation. That Is. the plasmid DfsIA fragments (10 |ig 

35 each) were added to 0.8 ml of a cell suspension of CHO cells in PBS(-) (1x10^ cells/ml). The resultant solution was 
applied with pulses at an electrostatic capacity of 1 .500V and 25 \iE After 10 min of recovery period at room tempera- 
ture, the cells thus treated were suspended in MEM-a medium (GIBCO) containing 1 0% fetal calf serum (GI6C0), and 
then cultured in a CO^ incubator using 96-well plates (Falcon). On the day following the cultivation being started, the 
medium was replaced by raxxiudeoside- or deoxyribonucleoside-free MEM-a selective medium containing 10% fetal 

40 calf serum (GIBCO) and 500 mgAnl of GENETICIN (G418Sut^e; GIBCO). From the culture medium, cells into which 
the antaxxJy gene was introduced were selected. The culture medium was replaced by a fresh one. About two weeks 
after the medium replacement the cells were observed microscopically. When a favorable cell growth was observed, 
the cells were determined on the amount of the produced antibodies bf conventional ELISA for detemnination of anti- 
body concentration as mentioned above. Among the cells, those which produced a larger amount of antibodies were 

45 screened 

[0241 ] The cultivation of the established cell line capable of stable production of antitxxfies was scaled up in a roller 
bottle using a ribonudeoside- a deaxyril)orxicleoside-free MEM-a medum containing 2% Ultra Low IgG fetal calf 
serum. On each of day 3 and day 4 of the cultivation, the culture supernatant was collected and filtered using a 0.2-|im 
fitter (Miilipore) to remove cell debris therefrom. The purification of the humanized antibodies from the culture supema- 
50 tant of the CHO cells was performed using POROS Protein A Column (PerSeptive Biosystems) on ConSep LClOO (Mii- 
lipore) in accordance with the appended instructions. The humanized antikxxJies were provided for use in the 
determination of neutralizing activity and examination of pharmacological efficacy on hypercalcemic model animals. 
The concentration and tiie antiger^bindlng activity of the purified humanized antibodies were determined by ttie EUSA 
system as mentioned akxyve. 

55 

[REFERENCE EXAMPLE 5] Detennination of neutralizing activity 

[0242] The determination of neutralizing activity of the mouse antibodies, the chimeric antibodies and tiie human- 
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ized antibodi s was performed using rat myeloma cell line ROSi 7/2.8-5 cells. Th ROS1 7/2 8-5 cells were cultured in 
Ham'S F.12 medium (GIBCO) containing 10% fetal calf serum (GIBCO) in a CO2 incubator. The ROS17/2 8-5 cells 
were seeded in each well of a 96-well plate at 10^ cells/100 >J/well and cultured for one day. After the cultivation was 
completed, the culture medium was replaced by Ham'S F-12 medium (GIBCO) containing 4 mM Hydrocortisone and 
10% fetal calf serum. After cultivating for three to four days, the cultured cells were washed with 260 jil of Ham'S F-12 
medium (GIBCO). and then added with 80 ^il of Ham's F.12 medium containing l mM IsobutyM -methyl xanthine (IBMX 
SIGMA). 1 0% fetal calf serum and 10 mM HEPES. The resultant mixture was incubated at 37«C for 30 min. 
[0243] The culture mediums of the mouse antibodies, the chimeric antibodies and the humanized antibodies to be 
tested for neutralizing activity were previously diluted serially in the following groups: [10 jig/ml. 3.3 MQ/ml. 1 .1 ng/ml and 
0.37 Mg/mQ, [10 Md/ml. 2 ^g/ml. 0.5 jig/ml and 0.01 ng/nH] and [10 Mg^ml, 5 ng/ml. 1.25 ^igAnl. 0.63 ng/ml and 0 31 
\igmi Each of the diluted antibody sample solutions was mixed with an equivalent amount of 4 ngAni of PTHrP (1-34) 
The resultant mixed solution (80 nl) was added to each well. In each well, the final concentration of each antibody 
became a quarter of the above-mentioned concentration of the antibody, and accordingly the concentration of PTHrP 
(1-34) became 1 ng/ml. After the treatment at room temperature for 10 min., the cutture supernatant was removed and 
the residue was washed with PBS three times. Subsequently. cAMP in the cells was extracted with 100 »il of a 0.3% 
HCI-95% ethanol and then evaporated using a water jet aspirator to remove the HCI-ethanol. The residue was dissolved 
in 120 Hi of EIA buffer appended to cAMP EIA Kit (CAYMAN CHEMICAL'S) to extract the cAMP therefrom. The cAMP 
was determined using cAMP EIA Krt (CAYMAN CHEMICAL'S) in accordance with the instructions included in the kit 
As a result, it was found that, anrwng the humanized antibodies having the same level of antigen-binding activity as that 
of the chimeric antibody, those having L-chain versions -q^ V. "s" and T On which the 91-position tyrosine was 
replaced by isoleucine) exhibited the closest neutralizing activity to that of the chimeric antibody, and those having a L- 
chain version -q" exhibited the strongest neutralizing activity (FIGs. 13 to 15). 

INDUSTRIAL APPLICABILITY 



[0244] As described above, the present invention provides a therapeutic agent tor cachexia conprising. as an 
active ingredient, a substance capable of inhibiting the binding between PTHrP and a receptor thereof. 
[0245J In the pharmacological efficacy tests using cachexia model animals, such substance can prevent weight 
loss and prolong the survival time compared with a control. Therefore, the substance is useful for treating cachexia 



29 



EP1 004 313A1 

SEQUENCE LISTING 
(2) INFORMATION FOR SEQ ID NO: I: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS: single 
(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = 'synthetic DNA' 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 1: 
AAATAGCCCT TGACCAGGCA 



(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 38 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 
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CTGGTTCGCC CCACCTCTGA AGGTTCCAGA ATCGATAG 



(2) INFORMATION FOR SEQ ID NO: 3; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DHA* 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GGATCCCGGG CCAGTGGATA GACAGATG 

(2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 29 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 4: 
GGATCCCGGG TCAGRGGAAG GTGGRAACA 

(2) INFORMATION FOR SEQ ID NO: 5: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA* 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
GTTTTCCCAG TCACGAC 

(2) INFORMATION FOR SEQ ID NO: 6: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 
(E) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » '"synthetic DNA" 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 
CAGGAAACAG CTATCAC 



(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 31 base pairs 

(B) TWE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthet 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 
GTCTAAGCTT CCACCATGAA ACTTCGGGCT C 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 
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(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 
TGTTGGATCC CTGCAGAGAC ACTGACCACA 

(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 36 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 
GTCTGAAHC AAGCTTCCAC CATGGGGTTT GGGCTG 

(2) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 41 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA'' 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 
TTTCCCGGGC CCTTGGTGGA GGCTGAGGAG ACGGTGACCA G 

(2) INFORMATION FOR SEQ ID NO: 11: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 109 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 
GTCTGAATTC AAGCTTAGTA CTTGGCCAGC CCAAGGCCAA CCCCACGGTC 
CGCCCTCCTC TGAGGAGCTC CAAGCCAACA AGGCCACACT ACTCTCTCT 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 base pairs * 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 
GGTTTGGTGG TCTCCACTCC CGCCHGACG GGGCTGCCAT CTGCCTTCCA GGCCACTGTC 
ACAGCTCCCC GGTAGAAGTC ACTGATCAGA CACACTAGT6 TGCCCTTGTT 



(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 98 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 
GGAGTG6AGA CCACCAAACC CTCCAAACAG ACCAACAACA ACTACGCG6C CAGCAGCTAC 
CTGAGCCTGA CGCCCGAGCA GTGGAAGTCC CACAGAAC 



(2) INFORMATION FOR SEQ ID NO: 14: 
(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 106 base pairs 

(B) TYPE: nucleic acid 

(C) STSANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 14: 
TGTTGAATTC TTACTATGAA CATTCTGTAG GGGCCACTCT CTTCTCCACG GTGCTCCCTT 
CATGCGTGAC CTGGCAGCTG TAGCTTCTGT GGGACTTCCA CTGCTC 



(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
GTCTGAAnC AAGCHAGTA CTTGGCCAGC CCAAGGCCAA CCC 

(2) INFORMATION FOR SEQ ID NO: 16: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 
TGTTGAATTC TTACTATGAA 

(2) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
CAACAAGTAC GCGGCCAGCA GCTACCTGAG CCTGACGCC 
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(2) INFORMATION FOR SEQ JD NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 39 base pairs 

(B) TYPE; nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
GTAGCTGCTG GCCGCGTACT TGTTGTTCCT CTGTTTGGA 

(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
(0) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 
GTCTGAAHC AAGCTTAGTC CTACGTCGAA CTGTGGCTGC ACCATC 



EP 1 004 313 A1 



(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc > "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ 10 NO: 20: 
TGTTGAAnC TTACTAACAC TCTCCCCTGT TGAA 

(2) INFORMATION FOR SEQ- ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
GTCTAAGCTT CCACCATGGC CTGGAaCCT CTCTT 
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(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 48 base pairs 

(B) TYPE: nucleic acid 

(C) ST8ANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 
TGTTGAAHC ACATCTAACT ACTTACCTAG GACAGTGACC TTGGTCCC 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LHJGTH: 128 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 
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(xt) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 
GTCTAAGCn CCACCATGGG GTTTGGGCTG AGCTGGGTTT TCCTCGTTGC TCHTTAAGA 

5 

GGTGTCCAGT GTCAGGTGCA GCTGGTGGAG TCTGGGGGAG GCGTGGTCCA GCCTGGGAGG 
TCCCTGAG 

TO 

(23 INFORMATION FOR SEQ 19 NO: 24: 

75 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 125 base pairs 
^ (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

25 

(ii) MOLECULE nPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

30 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
ACCATTAGTA GTGGTGGTAG TTACACaAC TATCCAGACA GTGTGAAGCG CCGAHCACC 

35 

ATCTCCACAC ACAATTCCAA GAACACGCTG TATCTGCAAA TGAACAGCCT GAGAGCTGAC 
GACAC 

40 

(2) INFORMATION FOR SEQ ID NO: 25: 

45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 132 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 



60 
120 
128 
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(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO: 25: 
CTACCACCAC TACTAATGGT TGCCACCCAC TCCAGCCCCT TGCCTGGACC CTGCCGGACC 
CAAGACATGC CATAGCTACT GAAGGTGAAT CCAGAGGCTC CACAGCAGAG TCTCAGGGAC 
CTCCCAGGCT GG 



(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 110 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 26: 
TGTTGGATCC CTGAGGAGAC GGTGACCAGG GHCCCTGCC CCCAGTAAGC AAAGTAAGTC 
ATAGTAGTCT GTCTCGCACA GTAATACACA GCCGTGTCCT CAGCTCTCAC 

(2) INFORMATION FOR SEQ ID NO: 27; 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
GTCTAAGCTT CCACCATGGG GTTTGGGCTG 

(2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 30 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DMA' 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 
TGTTGGATCC CTGAGGAGAC GGTGACCAGG 

(2) INFORMATION FOR SEQ ID NO: 29: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 133 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » 'synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 
ACAAAGCTTC CACCATGCCC TGGACTCCTC TCTTCTTCn CTTTGTTCTT CATTGCTCAG 
GTTCTTTCTC CCAGCTTCTG CTGACTCAAT CGCCCTCTGC CTCTGCCTCC CTGGGACCCT 
CGGTCAAGCT CAC 



(2) INFORMATION FOR SEQ ID NO: 30: 

35 n) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 base pairs 

(B) TYPE; nucleic acid 
40 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

^ (ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
AGCAAGAT6G AAGCCACAGC ACAGGTGATG CGATTCCTGA TCGCTTCTCA GGCTCCAGCT 60 



60 
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CTGCGGCTGA GCCCTACCTC ACCATCTCCA GCCTCCAGTC TGAGGATGAG GCTGACTA 118 

5 

(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 128 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

20 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DNA" 

25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 31: 
CTGTGGCTTC CATCTTGCH AAGTTTCATC AAGTACCGAG GGCCCTTCTC TGGCTGCTGC 

30 

TGATGCCAH CAATGGTGTA CGTACTGTCC TGACTACTCA AGGTGCACGT GAGCTTGACC 
GAGGCTCC 

35 

(2) INFORMATION FOR SEQ ID NO: 32: 

40 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 114 base pairs 
^ (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

so 

(ii) MOLECULE TYPE: other nucleic acid 



60 
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(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 32: 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CCCTCACAAA 
HGTTCCnA ATTGTATCAC CCACACCACA GTAATAGTCA GCCTCATCCT CAGA 

(2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 
ACAAAGCTTC CACCATG 17 

(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 19 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



47 



EP 1 004 313 A1 



(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION; /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION; SEQ ID NO; 34: 
CTTCGATCCG GGCTGACCT 19 

(2) INFORMATION FOR SEQ ID NO: 35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 75 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc « "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 
CTTGGATCCG GGCTGACCTA GGACGGTCAG TTTGGTCCCT CCGCCGAACA CGTACACAAA 
TTGTTCCTTA ATTCT 

(2) INFORMATION FOR SEQ ID NO: 36: 

• (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 43 base pairs 

(B) TYPE: nucleic acid 
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(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 
AAAGCATCCT TAAGATCCAT CAAGTACCGA GGGGGCTTCT CTG 

(2) INFORMATION FOR SEQ IB NO: 37: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 46 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DMA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 37: 
ACAAAGCnA GCGCTACCTC ACCATCTCCA GCCTCCAGCC TGAGGA 

(2) INFORMATION FOR SEQ ID NO: 38: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 111 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DMA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 
CTTGGATCCC GGCTGACCTA GGACGGTCAG TTTGGTCCa CCGCCGAACA CGTACACAAA 
TTGTTCCTTA ATTGTATCAC CCACACCACA GATATA6TCA CCCTCATCCT C 



(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 42 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 39: 
CTTCTCTGGC TGCTGCTGAT ACCATTCAAT GGTGTACGTA CT 42 



(2) INFORMATION FOR SEQ ID NO: 40: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 40: 
CGAGGGCCCT TCTCTGGCTG CTGCTG 

(2) INFORMATION FOR SEQ 10 NO: 41; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41: 
GAGAAGCCCC CTARGTACST GATGRAWCH AACCA 

(2) INFORMATION FOR SEQ ID NO: 42: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 35 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc » "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 42: 
CACGAATTCA CTATCGAHC TGGAACCTTC AGAGG 

(2) INFORMATION FOR SEQ ID NO: 43: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc - "synthetic DNA" 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 43: 
GGCTTGGAGC TCCTCAGA 



S2 



EPl 004 313 A1 



(2) INFOmTlON FOR SEQ ID NO: 44: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRAHdEDSESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: other nucleic acid 

(A) DESCRIPTION: /desc = "synthetic DNA** 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 44: 
GACAGTGGTT CAAAGTTHT 

(2) INFORMATION FOR SEQ ID NO: 45: 

(j) SEQUENCE CHARACTERISTICS; 

(A) LENGTH: 118 amino acids 

(B) TYPE: aiiino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 45: 
Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser Phe Ser Leu Gly 
^ 5 • 10 15 

Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 
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Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Leu Lys Pro Pro Lys 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Asp Arg 

65 70 75 

Tyr Leu Ser lie Ser Asn He Gin Pro Glu Asp Glu Ala Mel Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly Gin Pro 

110 115 



(2) INFORMATION FOR SEQ ID NO: 46: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 46: 
Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu Val Lys Pro Gly 
15 10 15 

Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 
20 25 30 

Ser Tyr Gly Met Set Trp He Arg Gin Thr Pro Asp Lys Arg Leu 
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35 40 45 

Glu Trp Val AJa Thr He Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 
50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ala 
65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Ser Ser Leu Lys Ser Clu Asp 
«0 85 90 

Thr Ala Met Phe Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 
^5 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ala 
110 115 



(2) INFORMATION FOR SEQ ID NO: 47: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 116 amino acids 

(B) TYPE: anino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 47: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
'5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr lie Glu Trp His Gin Gin Gin Pro Glu Lys Gly Pro Arg 
35 40 45 
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Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His Ser Thr Cly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr ile Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
110 115 



(2) INFORMATION FOR SEQ ID NO: 48: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE HPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 48: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
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50 55 60 
Gly He Pro Asp Arg Phe Ser GJy Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



C2) INFORMATION FOR SEQ ID NO: 49: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 113 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 49: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 
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Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 9<^ 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 

110 115 



(2) INFORMATION FOR SEQ ID NO: SO: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: aaino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 50: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
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65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

Tyr Cys Gly Val Giy Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Giy Gin Pro 
no 115 



(2) INFORMATION FOR SEQ ID NO: 51: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 51: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
I 5 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 
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Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

Tyr Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



(2) INFORMATION FOR SEQ ID NO: 52: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: aaino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 52: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
1 S 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
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80 85 90 

lie Cys Gly Val Gly Asp Thr He Lys Glu Gin Phe Val Tyr Val 

95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
IIO 115 



(2) INFORMATION FOR SEQ ID NO: 53: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 53: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 

is 10 15 
Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 * 60 

Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 
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He Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



(2) INFORMATION FOR SEQ ID NO: 54: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 54: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 
20 25 30 

Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Lys 
35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 
50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 
65 TO 75 

Tyr Leu Thr Me Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 
80 85 90 

He Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 
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95 100 105 

Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly Gin Pro 
110 115 



(2) INFORMATION FOR SEQ ID NO: 55: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 amino acids 

(B) TYPE: aaino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 55: 
Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser Ala Ser Leu Gly 
15 10 15 

Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser Gin His Ser Thr 

20 25 30 

Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu Lys Gly Pro Arg 

35 40 45 

Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His Ser Thr Gly Asp 

50 55 60 

Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser Gly Ala Glu Arg 

65 70 75 

Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp Glu Ala Asp Tyr 

80 85 90 

He Cys Gly Val Gly Asp Thr lie Lys Glu Gin Phe Val Tyr Val 

95 100 105 
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Phe Gly Gly Gly Tlir Lys Leu Thr Val Leu Gly Gin Pro 
no 115 



(2) INFORMATION FOR SEQ ID NO: 56: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 118 ami no acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 56: 
Gin Val Gin Leu Val CIu Ser Gly Gly Gly Val Val Gin Pro Gly 
15 10 15 

Arg Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser 

20 25 30 

Ser Tyr Gly Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 

35 40 45 

Glu Trp Val Ala Thr lie Ser Ser Gly Gly Ser Tyr Thr Tyr Tyr 

50 55 60 

Pro Asp Ser Val Lys Gly Arg Phe Thr lie Ser Arg Asp Asn Ser 

65 70 75 

Lys Asn Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp 

80 85 90 

Thr Ala Val Tyr Tyr Cys Ala Arg Gin Thr Thr Met Thr Tyr Phe 

95 100 105 

Ala Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
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110 115 

(2) INFORMATION FOR SEQ ID NO: 57: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 
CD) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to bRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 57: 
ATG AAC TTC GGG CTC AGC TTG AH TfC CTT CCC CTC ATT HA AAA 
Met Asn Phe Gly Leu Ser Leu He Phe Leu Ala Leu He Leu Lys 
-15 -10 -5 

GOT GTC CAG TGT GAG GTG CAA CTC GTG GAG TCT GGG GGA GAC TTA 
Gly Val Gin Cys Glu Val Gin Leu Val Glu Ser Gly Gly Asp Leu 

» 5 10 

GTG AAG CCT GGA GGG TCC CTG AAA CTC TCC TGT GCA GCC TCT GGA 
Val Lys Pro Gly Gly Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly 

15 20 25 

TTC Aa TTC ACT AGC TAT 6GC ATG TCT TGC ATT CGC CAG ACT CCA 
Phe Thr Phe Ser Ser Tyr Gly Met Ser Trp He Arg Gin Thr Pro 

30 35 40 

GAC AAC AGG CTG GAG TCG GTC CCA ACC ATT ACT ACT GGT GOT ACT 
Asp Lys Arg Leu Glu Trp Val Ala Thr He Ser Ser Gly Gly Ser 
45 50 55 
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TAG ACC TAC TAT CCA 
Tyr Thr Tyr Tyr Pro 
60 

AGA GAG AAT GCC AAG 
Arg Asp Asn Ala Lys 
75 

AAG TCT GAG GAC ACA 
Lys Ser Glu Asp Thr 
90 

ATG ACT TAC TTT GCT 
Met Thr Tyr Phe Ala 
105 

TCT GCA 411 
Ser Ala 



GAC ACT GTG 
Asp Ser Val 

AAC ACC CTA 
Asn Thr Leu 

GCC ATG TTT 
Ala Met Phe 

TAC TGG GGC 
Tyr Trp Gly 



AAG GGG CGA 
Lys Gly Arg 
65 

TAC CTG CAA 
Tyr Leu Gin 
80 

TAC TCT GCA 
Tyr Cys Ala 
95 

CAA GGG ACT 
Gin Gly Thr 
110 



TTC ACC ATC TCC 270 
Phe Thr He Ser 
70 

ATG AGC AGT CTG 315 
Met Ser Ser Leu 
85 

AGA CAG ACT ACT 360 
Arg Gin Thr Thr 
100 

CTG GTC ACT GTC 405 
Leu Val Thr Val 
115 



(2) INFORMATION FOR SEQ ID NO: 58: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 

(xl) SEQUENCE DESCRIPTION: SEQ ID NO: 58: 
ATG GGG TTT GGG CTG ACC TGG GTt TTC CTC GH GCT CTT TTA AGA 
Met Gly Phe Gly Leu Ser Trp Val Phe Leu Val Ala Leu Leu Arg 
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10 



IS 



20 



25 



30 



35 



40 



SO 



-15 

GGT GTC CAG TGT CAG GTG 
Gly Val Gin Cys Gin Val 
1 

GTC CAG CCT GGG AGG TCC 
Val Gin Pro Gly Arg Ser 
15 

TTC ACC no ACT AGO TAT 
Phe Thr Phe Ser Ser Tyr 
30 

GGC AAG GGG GTG GAG TGG 
Gly Lys Gly Leu Glu Trp 
45 

TAG ACC TAC TAT CCA GAC 
Tyr Thr Tyr Tyr Pro Asp 
60 

AGA GAC AAT TCC AAG AAC 
Arg Asp Asn Ser Lys Asn 
75 

AGA GCT GAG GAC ACQ CCT 
Arg Ala Glu Asp Thr Ala 
90 

ATC ACT TAC TH GCT TAC 
Met Thr Tyr Phe Ala Tyr 
IDS 

TCC TCA 411 
Ser Ser 



-10 -5 
CAG GIG GTG GAG TCT GGG GGA GGC GTG 90 
Gin Leu Val Glu Ser Gly Gly Gly Val 

5 10 
CTG AGA CTC TCC TGT GCA GCC TCT GGA 135 
Leu Arg Leu Ser Cys Ala Ala Ser Gly 

20 25 
GGC ATG TCT TGG GTC CGC CAG GCT CCA 180 
Gly Mel Ser Trp Val Arg Gin Ala Pro 

35 40 
GTG GCA ACC ATT AGT AGT GGT GGT ACT 225 
Val Ala Thr He Ser Ser Gly Gly Ser 

50 55 
AGT GTG AAG GGG CGA TTC ACC ATC ICC 270 
Ser Val Lys Gly Arg Phe Thr He Ser 

65 70 
ACG CTG TAT CTG CAA ATG AAC AGC CTG 315 
Thr Leu Tyr Leu Gin Met Asn Ser Leu 

80 85 
GTG TAT TAC TGT GCG AGA CAG ACT ACT 360 
Val Tyr Tyr Cys Ala Arg Gin Thr Thr 

95 100 
TGG GGC CAG GGA ACC CTG GTC ACC GTC 405 
Trp Gly Gin Gly Thr Leu Val Thr Val 
110 115 



55 
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(2) INFORMATION FOR SEQ ID NO: 59: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 59: 
Lys Ala Scr Gin Asp Val Asn Thr Ala Val Ala 
I 5 10 

(2) INFORMATION FOR SEQ ID NO: 60: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 7 aaino acids 

(B) TYPE: afflino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 60: 
Ser Ala Ser Asn Arg Tyr Thr 
1 5 

(2) INFORMATION FOR SEQ ID NO: 61: 
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(i) SEQUENCE CHARACTERISTICS: 

5 

(A) LENGTH; 9 amino acids 

(B) TYPE: amino acid 
JO (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

75 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 61: 
Gin Gin His Tyr Ser Thr Pro Phe Thr 

20 

1 5 

25 

(2) INFORMATION FOR SEQ ID NO: 62: 

30 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 5 amino acids 

(B) TYPE: amino acid 
^ (D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: peptide 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 62: 
45 Pro Tyr Trp Met Gin 

1 5 

50 

(2) INFORMATION FOR SEQ ID NO: 63: 

55 
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(0 SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 16 amino acids 

(B) TYPE: anino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



,5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 63: 

Ser He Phe Gly Asp Gly Asp Thr Arg Tyr Ser Gin Lys Phe Lys Gly 
I 5 10 15 

20 



2S 



30 



35 



40 



(2) INFOKMATION FOR SEQ ID NO: 64: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 11 amino acids 

(B) TYPE: anino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 64: 
Gly Leu Arg Arg Gly Gly Tyr Tyr Phe Asp Tyr 
I 5 10 



45 



(2) INFORMATION FOR SEQ ID NO: 65: 

so 

(i) SEQUENCE CHARACTERISTICS: 

55 
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(A) LENGTH: 411 base pairs 

(B) TYPE; nucleic acid 

(C) STRAN0EDNESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEQ 10 NO: 65: 
ATC GCC TGG ACT CCT CTC HC TTC TTC TH GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-«5 -10 -s 

GGT TCT TTC TCC CAA CTT CTC CTC ACT CAG TCA TCT TCA GCC TCT 
Cly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Ser Ser Ala Ser 

1 5 10 

nC TCC CTG GGA GCC TCA GCA AAA CTC ACG TGC ACC TTC ACT ACT 
Phe Ser Leu Gly Ala Ser Ala Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG TAT CAG CAA CAG CCA CTC 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Leu 

30 35 40 

AAG CCT CCT AAG TAT GTG ATG CAT CTT AAG CAA GAT GGA AGC CAC 
Lys Pro Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GOT GAT CGG AH CCT GAT CCC TTC TCT GGA TCC AGC TCT 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGT GCT CAT CGC TAC CTT ACC AH TCC AAC ATC CAG CCA GAA GAT 
Gly Ala Asp Arg Tyr Leu Ser He Ser Asn He Gin Pro Glu Asp 
75 80 85 
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GAA GCA ATG TAC ATC TGT GGT GTG CGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Met Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin 

90 95 100 

m GTG TAT GTT HC GGC GGT GGG AGO AAG GTG ACT GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Val Thr Val Leu Gly 

105 110 115 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 66: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 405 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to aRNA 



(xl) SEQUENCE DESCRIPTION: SEQ ID NO: 66: 
ATG GCC TGG ACT CCT CTC TTC TTC HC TH GH CH CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT nC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG CTC AAG CTC ACC TCC ACC TTG ACT ACT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 
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25 



30 



35 
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15 20 25 

CAG CAC ACT ACG TAC ACC ATT GAA TGG CAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp His Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT CGG TAC TTG ATG AAA CTT AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Arg Tyr Leu Met Lys Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GOT GAT GGG ATT CCT GAT CGC TtC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GOT GTG GGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGT 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 110 115 



(2) INFORMATION FOR SEQ ID NO: 67: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEfl ID NO: 67: 
ATG GCC TGG ACT CCT CTC TIC TIC TTC TTT GH CH CAT TGC TCA 4S 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAC CTT GTG CIO ACT CAA TCG CCC TCT GCC TCT 90 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 135 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 180 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Glo Pro Glu 

30 35 *0 

AAG GGC CCT AAG TAC CTG ATG GAT CH AAG CAA GAT GGA AGC CAC 225 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GCC AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG OCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GOT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

TTT GTC TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
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105 



110 



115 



CAG CCC 
Gin Pro 



411 



(2) INFORMATION FOR SEQ ID NO: 68: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEONESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to bRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 68: 
ATG GCC TGG Aa CCT CTC TTC TTC TTC TTT GTT CTT CAT TCC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TOT TTC TCC CAG CH GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC HG ACT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAG AGT ACG TAC ACC AH GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro GIu 

30 35 40 

AAG GGC CCT AAG TAC GTG ATG GAT CTT AAG CAA CAT GGA AGC CAG 
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10 



IS 



20 



Lys Gly 

AGC ACA 
Ser Thr 

GGG GCT 
Gly Ala 

GAG GCT 
Gtu Ala 

TTT GTG 
Phe Val 

GAG CCC 
Gin Pro 



Pro Lys 
45 

GOT GAT 

Gly Asp 
60 

GAG CGC 
Giu Arg 
75 

GAG TAT 
Asp Tyr 
90 

TAG GTG 
Tyr Val 
105 
411 



Tyr Val 

GGG ATT 
Gly He 

TAG GTG 
Tyr Leu 

TAG TGT 
Tyr Gys 

TTC GGG 
Phe Gly 



Met Asp Leu 
50 

GCT GAT CGC 
Pro Asp Arg 
65 

ACC ATC TCC 
Thr He Ser 
80 

GGT GTG GGT 
Gly Val Gly 
95 

GGA GGG ACC 
Gly Gly Thr 
110 



Lys Gin Asp Gly 

TTC TCA GGG TCC 
Phe Ser Gly Ser 

AGC CTC GAG TGT 
Ser Leu Gin Ser 

GAT ACA ATT AAG 
Asp Thr lie Lys 

AAA GTG ACC GTC 
Lys Leu Thr Val 



Ser His 
55 

AGC TGT 
Ser Ser 
70 

GAG GAT 
Glu Asp 
85 

GAA CAA 
Glu Gin 
100 

CTA GGC 
Leu Gly 
115 



270 



315 



360 



405 



30 



il) INFORMATION FOR SEQ ID NO: 69: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii> MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 69: 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



ATC GCC TGG ACT CCT CTC TTC TTC 
Met Ala Trp Thr Pro Leu Phe Phe 
-IS 

GGT TCT TTC TCC GAG CTT GTG CTG 
Gly Ser Phe Scr Gin Leu Val Leu 
1 

GCC TCC CTG GGA GCC TCG GTC AAG 
Ala Ser Leu Gly Ala Ser Val Lys 
15 

CAG CAC AGT ACG TAG ACC ATT GAA 
Gin His Ser Thr Tyr Thr He Glu 
30 

AAG GGC CCT AGO TAC CTG ATG GAT 
Lys Gly Pro Arg Tyr Leu Met Asp 
45 

AGC ACA GGT GAT GGG AH CCT GAT 
Ser Thr Gly Asp Gly lie Fro Asp 
60 

GGG GCT GAG CGC TAC CTC ACC ATC 
Gly Ala Glu Arg Tyr Leu Thr lie 
75 

GAG GCT GAG TAT TAC TGT GGT GTG 
Glu Ala Asp Tyr Tyr Cys Gly Val 
90 

TTT CTG TAC GTG TTC GGC GGA GGG 
Phe Val Tyr Val Phe Gly Gly Gly 
105 

CAG CCC 411 
Gin Pro 



TTC TTT GTT CTT CAT TGC TCA 45 
Phe Phe VaJ Leu His Cys Ser 
-10 -5 
ACT CAA TCG CCC TCT GCC TCT 90 
Thr Gin Ser Pro Ser Ala Ser 

5 10 
CTC ACC TGC ACC TTG AGT AGT 135 
Leu Thr Cys Thr Leu Ser Ser 
20 25 
TGG TAT CAG CAG CAG CCA GAG 180 
Trp Tyr Gin Gin Gin Pro Glu 

35 40 
CTT AAG CAA GAT GGA AGC CAC 225 
Leu Lys Gin Asp Gly Ser His 
50 55 
CGC TTC TCA GGC TCC AGC TCT 270 
Arg Phe Ser Gly Ser Ser Ser 

65 70 
TCC AGC CTC CAG TCT GAG GAT 315 
Ser Ser Leu Gin Ser Glu Asp 
80 85 
GGT GAT ACA ATT AAG GAA CAA 360 
Gly Asp Thr lie Lys Glu Gin 

95 100 
ACC AAA CTG ACC GTC CTA GGC 405 
Thr Lys Leu Thr Val Leu Gly 
110 115 
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(2) INFORMATION FOR SEQ ID NO: 70: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 411 base pairs 
CB) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(jj) MOLECULE TYPE: cDNA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 70: 
ATG CCC TGG ACT CCT CTC TTC TTC TTC TU GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Fro Ser Ala Ser 

1 5 10 

GCC TCC CtQ GGA GCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACQ TAC ACC ATT GAA TCG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr lie Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT GGC TTC TCA GGC TCC AGC TCT 
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Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGG GCT GAG C6C TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT TAC TGT GGT GTG GGT GAT ACA AH AAG CAA CAA 
Glu Ala Asp Tyr Tyr Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

m GTG TAC GTG TTC GGC CGA GGG ACC AAA CTG ACC GTC CTA CGC 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 no 115 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 71; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STXANOEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to bRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 71: 
ATG GCC TG6 ACT CCT CTC TTC TTC TtC TTT GTT CH CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 
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GOT TCT nc TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC ICt 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCG GTC AAG CTC ACC TGC ACC HG ACT ACT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC ACT ACG TAC ACC AH GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AAG TAC CTG ATG GAT Cn AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Lys Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG AH CCT GAT CGC HC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Gly lie Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 TO 

GGG GCT GAG CGC TAC CTC ACC ATC TCC AGC CtC CAG TCT GAG GAT 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

CAC Oa GAC TAT ATC TGT GGT GTG GGT GAT ACA ATT AAG GAA CAA 
Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 
TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GCC 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 110 
CAG CCC 411 
Gin Pro 



90 



135 



180 



225 



270 



315 



360 



405 



(2) INFORMATION FOR SEQ ID NO: 72: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 41] base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cONA to mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 72: 
ATG GCC TGG ACT CCT CTC UC TTC HC TH GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Fro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA CCC TCG GTC AAG CTC ACC TGC ACC TTG ACT AGT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr He Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC CTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Leu Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GGG ATT CCT GAT CGC TTC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GGC GCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 



81 



EP 1 004 313 A1 



Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Leu Gin Ser Glu Asp 
75 80 85 

GAG GCT GAC TAT ATC T6T GGT GTG OCT GAT ACA ATT AAG GAA CAA 360 

Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr He Lys Glu Gin — 
90 95 100 

TTT GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
105 no 

CAG CCC 411 

Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 73: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 411 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: double 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA to mRNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID HO: 73: 
ATG GCC TGG ACT CCT CTC HO nC HC TTT GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG COG TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 
1 5 10 
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15 



20 



GCC TCC CTG GGA GCC TCG GTC AAC CTC ACC TGC ACC TTG ACT AGT 135 
^ Ala Ser Leu Gly AU Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAG ACC ATT GAA TCG TAT CAC GAG CAG CCA GAG 180 
10 Gin His Ser Thr Tyr Thr He Glu Trp Tyr On Gin Gin Pro Glu 

30 35 40 

AAG CGC COT AAG TAC GTC ATG CAT CTT AAG CAA GAT GGA ACC CAC 225 
Lys Gly Pro Lys Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

ACC ACA CGT CAT CGC ATT CCT CAT CGC HC TCA GCC TCC ACC TCT 270 
Ser Thr Gly Asp Gly He Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 70 

GCG OCT GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT CAG GAT 315 
Gly Ala Glu Arg Tyr Leu Thr lie Ser Ser Leu Gin Ser Glu Asp 

75 80 85 

GAG OCT GAC TAT ATC TGT GGT GTG CGT GAT ACA ATT AAG GAA CAA 360 
Glu Ala Asp Tyr He Cys Gly Val Gly. Asp Thr He Lys Glu Gin 
90 95 100 

35 m GTG TAC GTG TTC GGC GGA GGG ACC AAA CTG ACC GTC CTA GGC 405 

Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 
J05 110 J, 5 

"0 CAG CCC 411 

Gin Pro 



25 



30 



45 



50 



55 



(2) INFORMATION FOK SEQ ID NO: 74: 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 411 base pairs 
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(B) TYPE: nucleic acid 

(C) STRANDEONESS: double 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: cDNA lo mRNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 74: 
ATG GCC TGG ACT CCT CTC TTC TTC HC IT! GTT CTT CAT TGC TCA 
Met Ala Trp Thr Pro Leu Phe Phe Phe Phe Val Leu His Cys Ser 
-15 -10 -5 

GGT TCT TTC TCC CAG CTT GTG CTG ACT CAA TCG CCC TCT GCC TCT 
Gly Ser Phe Ser Gin Leu Val Leu Thr Gin Ser Pro Ser Ala Ser 

1 5 10 

GCC TCC CTG GGA GCC TCC GTC AAG CTC ACC TCC ACC TTG AGT ACT 
Ala Ser Leu Gly Ala Ser Val Lys Leu Thr Cys Thr Leu Ser Ser 

15 20 25 

CAG CAC AGT ACG TAC ACC ATT GAA TGG TAT CAG CAG CAG CCA GAG 
Gin His Ser Thr Tyr Thr Me Glu Trp Tyr Gin Gin Gin Pro Glu 

30 35 40 

AAG GGC CCT AGG TAC GTG ATG GAT CTT AAG CAA GAT GGA AGC CAC 
Lys Gly Pro Arg Tyr Val Met Asp Leu Lys Gin Asp Gly Ser His 

45 50 55 

AGC ACA GGT GAT GCG AH CCT GAT CGC TTC TCA GGC TCC AGC TCT 
Ser Thr Gly Asp Gly Me Pro Asp Arg Phe Ser Gly Ser Ser Ser 

60 65 "^0 

GGG Oa GAG CGC TAC CTC ACC ATC TCC AGC CTC CAG TCT GAG GAT 
Gly Ala Glu Arg Tyr Leu Thr He Ser Ser Lett Gin Ser Glu Asp 

75 80 85 

GAG GCT GAC TAT ATC TGT GGT CTG GGT GAT ACA AH AAG CAA CAA 
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Glu Ala Asp Tyr He Cys Gly Val Gly Asp Thr lie Lys Glu Gin 

90 95 100 

m GTG TAG GTG TTC GGC GGA GGG AGO AAA CTG ACC GTC CTA GGC 
Phe Val Tyr Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu Gly 

105 no j]5 

CAG CCC 411 
Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 75: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 75: 
Ala Val Ser Glu His Gin Leu Leu His Asp Lys Gly Lys Ser lie 
^ 5 10 15 

Gin Asp Leu Arg Arg Arg Phe Phe Leu His His Leu He Ala Glu 
20 25 30 

He His Thr Ala 
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Claims 

1 . A therapeutic agent lor cachexia comprising, as an active ingredient, a substance capable of inhibiting the binding 
between parathyroid hormone related protein (PTHrP) and a receptor thereof. 

5 

2. The therapeutic agent for cachexia of claim 1 , wherein the substance is an antagonist against the PTHrP. 

3. The therapeutic agent for cachexia of claim 1 , wherein the substance is an anti-PTHrP antibody. 

10 4. The therapeutic agent for cachexia of claim 1. wherein the substance is a fragment of an antl-PTHrP antibody 
and/or a nrKXiif ied fragment thereof. 

5. The therapeutic agent for cachexia of claim 3 or 4. wherein the antibody is a humanized or chimeric antibody. 

75 6. The therapeutic agent for cachexia of claim 5, wherein the humanized antibody is humanized #23-57-137-1 anti- 
body, 

7. The therapeutic agent for cachexia of claim 3 or 4, wherein the antibody Is of monoclonal type. 
20 8. The therapeutic agent for cachexia of any of claims 1 to 7, wherein the cachexia is one induced by cancer. 

25 
30 
35 
40 

45 

50 

ss 
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FIG. 1 
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FIG. 2 



CHANGE IN PLASMA IONIZED CALCIUM LEVEL 
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FIG. 3 



CHANGE IN BODY WEIGHT 
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FIG. 4 



CHANGE IN TUMOR VOLUME 
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FIG. 5 
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FIG. 6 

ANTIGEN-BINDING ACTIVITY 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 10 

ANTIGEN-BINDING ACTIVITY 
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FIG. 11 
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FIG. 12 
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FIG. 13 



NEUTRALIZING ACTIVITY OF HUMANIZED ANTI-PTHrP (1-34) ANTIBODY 
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FIG. 14 

NEUTRALIZING ACTIVITY OF HUMANIZED ANTI-PTHrP (1-34) ANTIBODY 
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FIG. 15 

NEUTRALIZING ACTMTY OF HUMANIZED ANT!-PTHrP (1-34) ANTIBODY 
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FIG. 16 
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FIG. 17 
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FIG. 18 
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FIG. 19 
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